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The NASA STI Program Office... in Profile

Since its founding, NASA has been dedicated

to the advancement of aeronautics and space
science. The NASA Scientific and Technical

Information (STI) Program Office plays a key

part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by

Langley Research Center, the lead center for
NASA's scientific and technical information.

The NASA STI Program Office provides access

to the NASA STI Database, the largest collection

of aeronautical and space science STI in the

world. The Program Office is also NASA's

institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the

NASA STI Report Series, which includes the

following report types:

TECHNICAL PUBLICATION. Reports of

completed research or a major significant

phase of research that present the results of

NASA programs and include extensive data or

theoretical analysis. Includes compilations of

significant scientific and technical data and

information deemed to be of continuing

reference value. NASA's counterpart of peer-

reviewed formal professional papers but has

less stringent limitations on manuscript length

and extent of graphic presentations.

TECHNICAL MEMORANDUM. Scientific

and technical findings that are preliminary or

of specialized interest, e.g., quick release

reports, working papers, and bibliographies
that contain minimal annotation. Does not

contain extensive analysis.

CONTRACTOR REPORT. Scientific and

technical findings by NASA-sponsored

contractors and grantees.

CONFERENCE PUBLICATION. Collected

papers from scientific and technical

conferences, symposia, seminars, or other

meetings sponsored or cosponsored by NASA.

SPECIAL PUBLICATION. Scientific,

technical, or historical information from

NASA programs, projects, and missions,

often concerned with subjects having

substantial public interest.

TECHNICAL TRANSLATION.

English-language translations of foreign

scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI

Program Office's diverse offerings include

creating custom thesauri, building customized

databases, organizing and publishing research

results.., even providing videos.

For more information about the NASA STI

Program Office, see the following:

• Access the NASA STI Program Home Page at

http://www.sti.nasa.gov

• E-mail your question via the Internet to

help@sti.nasa.gov

• Fax your question to the NASA STI Help Desk
at (301) 621-0134

• Telephone the NASA STI Help Desk at

(301) 621-0390

Write to:

NASA STI Help Desk

NASA Center for AeroSpace Information
7121 Standard Drive

Hanover, MD 21076-1320



Introduction

This supplemental issue of Aeronautical Engineering, A Continuing Bibliography with Indexes

(NASA/SP--1999-7037) lists reports, articles, and other documents recently announced in the
NASA STI Database.

The coverage includes documents on the engineering and theoretical aspects of design, construction,

evaluation, testing, operation, and performance of aircraft (including aircraft engines) and associ-

ated components, equipment, and systems. It also includes research and development in aerodynam-

ics, aeronautics, and ground support equipment for aeronautical vehicles.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most

cases, by an abstract.

The NASA CASI price code table, addresses of organizations, and document availability informa-

tion are included before the abstract section.

Two indexes--subject and author are included after the abstract section.



SCAN Goes Electronic!
If you have electronic mail or if you can access the Internet, you can view biweekly issues of SCAN

from your desktop absolutely free!

Electronic SCAN takes advantage of computer technology to inform you of the latest worldwide,

aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you. You can view Electronic SCAN

the same day it is released--up to 191 topics to browse at your leisure. When you locate a publication

of interest, you can print the announcement. You can also go back to the Electronic SCAN home page

and follow the ordering instructions to quickly receive the full document.

Start your access to Electronic SCAN today. Over 1,000 announcements of new reports, books, con-

ference proceedings, journal articles...and more--available to your computer every two weeks.

For Internet access to E-SCAN, use any of the

following addresses:

h ttp :/!w ww, stL _asaog_ v

ftp.sti.nasa.gov

gopher.sti.nasa.gov

To receive a free subscription, send e-mail for complete information about the service first. Enter

sean@sti.nasa.gov on the address line. Leave the subject and message areas blank and send. You

will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to

listserv@sti.nasa.gov. Leave the subject line blank and enter a subscribe command, denoting which

topic you want and your name in the message area, formatted as follows:

Subscribe SCAN-02-01 Jane Doe

For additional information, e-mail a message to help@sti.nasa.gov.

Phone: (301) 621-0390

Fax: (301) 621-0134

Write: NASA STI Help Desk

NASA Center for AeroSpace Information
7121 Standard Drive

Hanover, MD 21076-1320

Looking just for Aerospace Medicine and Biology reports?

Although hard copy distribution has been discontinued, you can

still receive these vital announcements through your E-SCAN

subscription. Just Subscribe SCAN-AEROMED Jane Doe

in the message area of your e-mail to listserv@sti.nasa.gov.



Table of Contents

Records are arranged in categories 1 through 19, the first nine coming from the Aeronautics division

of STAR, followed by the remaining division titles. Selecting a category will link you to the collection

of records cited in this issue pertaining to that category.

01 Aeronat_ties (General) 1

Includes general research topics related to manned and unmanned aircraft and the problems

of flight within the Earth's atmosphere. Also includes manufacturing, maintenance, and

repair of aircraft.

02 Aerodynamics 2

Includes aerodynamics of flight vehicles, test bodies, airframe components and

combinations, wings, and control surfaces. Also includes aerodynamics of rotors, stators,

fans and other elements of turbomachinery.

03 Air Transportation and Safety 5

Includes passenger and cargo air transport operations; aircraft ground operations; flight

safety and hazards; and aircraft accidents.

04 Aircraft Communications and Navigation 11

Includes all modes of communication with and between aircraft; air navigation systems

(satellite and ground based); and air traffic control.

05 Aircraft Design, Testiny and Performance 12

Includes all stages of design of aircraft and aircraft structures and systems. Also includes

aircraft testing, performance, and evaluation, and aircraft and flight simulation technology.

06 Avionics and Aircraft _nstrumentation 19

Includes all avionics systems, cockpit and cabin display devices; and flight instruments
intended for use in aircraft.

07 Aircraft PropL_lsion and Power 19

Includes prime propulsion systems and systems components, e.g., gas turbine engines and

compressors; and onboard auxiliary power plants for aircraft.

08 Aircraft Stability and Control 21

Includes flight dynamics, aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and St_pport FaciJities (Air) 2:3

Includes airports, runways, hangars, and aircraft repair and overhaul facilities; wind tunnels,

water tunnels, and shock tubes; flight simulators; and aircraft engine test stands. Also

includes airport ground equipment and systems.



10

11

12

13

14

15

16

17

18

19

Astronautics 29

Includes astronautics (general); astrodynamics; ground support systems and facilities

(space); launch vehicles and space vehicles; space transportation; space communications,

spacecraft communications, command and tracking; spacecraft design, testing and perfor-

mance; spacecraft instrumentation and astrionics; and spacecraft propulsion and power.

Chemistry ar_d Materials NoAo

Includes chemistry and materials (general); composite materials; inorganic, organic, and

physical chemistry; metals and metallic materials; nonmetallic materials; propellants and

fuels; and space processing.

Engineering 28

Includes engineering (general); communications and radar; electronics and electrical engi-

neering; fluid mechanics and thermodynamics; instrumentation and photography; lasers and

masers; mechanical engineering; quality assurance and reliability; and structural mechanics.

Geosciences 31

Includes geosciences (general); earth resources and remote sensing; energy production and

conversion; environment pollution; geophysics; meteorology and climatology; and ocean-

ography.

Life Sciences 32

Includes life sciences (general); aerospace medicine; behavioral sciences; man/system

technology and life support; and exobiology.

gaathematicaJ and Comp_.Jter Sciences 34
Includes mathematical and computer sciences (general); computer operations and hardware;

computer programming and software; computer systems; cybernetics, artificial intelligence

and robotics; numerical analysis; statistics and probability; systems analysis and operations

research; and theoretical mathematics.

Physics NoAo

Includes physics (general); acoustics; atomic and molecular physics; nuclear physics; optics;

plasma physics; solid-state physics; and physics of elementary particles and fields.

Sociam Sciences N.Ao

Includes social sciences (general); administration and management; documentation and

information science; economics and cost analysis; law, political science and space policy;

and technology utilization and surface transportation.

Space Scier_ces NJ_.

Includes space sciences (general); astronomy; astrophysics; lunar and planetary science and

exploration; solar physics; and space radiation.

General NoAo



 ndexes
Two indexes are available. You may use the find command under the tools menu while viewing the

PDF file for direct match searching on any text string. You may also view the indexes provided, for

searching on NASA Thesaurus subject terms and author names.

Subject Term Index ST.....,1
Author index PA-1

Selecting an index above will link you to that comprehensive listing.

Document Avaimability
Select Availa bilitg mnfofor important information about NASA Scientific and Technical Infor-

mation (STI) Program Office products and services, including registration with the NASA Center

for AeroSpace Information (CASI) for access to the NASA CASI TRS (Technical Report Server),

and availability and pricing information for cited documents.



The New NASA Video

Catalog is

To order your_

@

call the NASA STI Help Desk at

(301) 621-0390,

fax to

(301) 621-0134,

e-mail to

help@sti.nasa.gov,

or visit the NASA STI Program

homepage at

http://www.sti.nas;a.qov

(Select STI Program Bibliographic Announcements)

Explore the Universe!



Document AvailabiEity  nformation

The mission of the NASA Scientific and Technical (STI) Program Office is to quickly, efficiently,

and cost-effectively provide the NASA community with desktop access to STI produced by NASA

and the world's aerospace industry and academia. In addition, we will provide the aerospace

industry, academia, and the taxpayer access to the intellectual scientific and technical output and

achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program offers a wide variety of products and services to achieve its mission. Your

affiliation with NASA determines the level and type of services provided by the NASA STI

Program. To assure that appropriate level of services are provided, NASA STI users are requested to

register at the NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one

of the following ways:

E-mail:

Fax:

Phone:

Mail:

help@ sti.nasa.gov

301-621-0134

301-621-0390

ATTN: Registration Services

NASA Center for AeroSpace Information

7121 Standard Drive

Hanover, MD 21076-1320

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the

reproducibility of more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that

limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patents and patent applications owned by NASA are announced in the STI Database. Printed copies

of patents (which are not microfiched) are available for purchase from the U.S. Patent and

Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in

advance, by money order or check payable to the Commissioner of Patents and Trademarks. Prepaid

purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patentapplicationspecificationsaresoldin bothpapercopyandmicroficheby theNASA
Centerfor AeroSpaceInformation(CASI). ThedocumentID numbershouldbeusedin ordering
eitherpapercopyor microfichefrom CASI.

Thepatentsandpatentapplicationsannouncedin the STI Databaseareownedby NASA andare
availablefor royalty-freelicensing.Requestsfor licensingtermsandfurtherinformationshouldbe
addressedto:

NationalAeronauticsandSpaceAdministration
AssociateGeneralCounselfor IntellectualProperty
CodeGP
Washington,DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the

public is ordinarily given on the last line of the citation. The most commonly indicated sources and

their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the

back of this section. If the publication is available from a source other than those listed, the publisher

and his address will be displayed on the availability line or in combination with the corporate source.

Avail:

Avail:

Avail:

Avail:

NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy

(HC) and microfiche (MF) are indicated by a price code following the letters HC or MF in

the citation. Current values are given in the NASA CASI Price Code Table near the end of
this section.

Note on Ordering Documents: When ordering publications from NASA CASI, use the document lid number

or other report number. It is also a&,isable to cite the title and other bibliographic identification.

SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing

Office, in hard copy.

BLL (formerly NLL): British Library Lending Division, Boston Spa, Wetherby, Yorkshire,

England. Photocopies available from this organization at the price shown. (If none is given,

inquiry should be addressed to the BLL.)

DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain

collections of Department of Energy reports, usually in microfiche form, are listed in

Energy Research Abstracts. Services available from the DOE and its depositories are

described in a booklet, DOE Technical Information Center--Its Functions and Services

(TID-4660), which may be obtained without charge from the DOE Technical Information
Center.

Avail:

Avail:

ESDU. Pricing information on specific data, computer programs, and details on ESDU

International topic categories can be obtained from ESDU International.

Fachinformationszentrum Karlsruhe. Gesellschaft fiir wissenschaftlich-technische

Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

HMSO.Publicationsof HerMajesty'sStationeryOfficearesoldin theU.S.by Pendragon
House,Inc. (PHI),RedwoodCity, CA. The U.S.price (includinga serviceandmailing
charge)is given,or aconversiontablemaybeobtainedfrom PHI.

IssuingActivity, or CorporateAuthor,or no indicationof availability. Inquiriesasto the
availability of thesedocumentsshouldbe addressedto the organizationshownin the
citation asthecorporateauthorof thedocument.

NASA PublicDocumentRooms.Documentssoindicatedmaybeexaminedatorpurchased
from the National Aeronauticsand SpaceAdministration(JBD-4), Public Documents
Room(Room1H23),Washington,DC 20546-0001,or publicdocumentroomslocatedat
NASA installations,andtheNASA PasadenaOfficeat theJetPropulsionLaboratory.

NTIS. Soldby theNationalTechnicalInformationService.Initially distributedmicrofiche
undertheNTIS SRIM (SelectedResearchin Microfiche) areavailable.For information
concerningthis service,consulttheNTIS SubscriptionSection,Springfield,VA 22161.

Univ. Microfilms. Documentsso indicatedaredissertationsselectedfrom Dissertation
Abstractsandaresoldby UniversityMicrofilms asxerographiccopy(HC) andmicrofilm.
All requestsshouldcite theauthorandtheOrderNumberastheyappearin thecitation.

USPatentandTrademarkOffice.Soldby Commissionerof PatentsandTrademarks,U.S.
PatentandTrademarkOffice, atthestandardprice of $1.50each,postagefree.

(USSalesOnly). Theseforeigndocumentsareavailableto userswithin theUnitedStates
from the National TechnicalInformation Service(NTIS). They are availableto users
outsidethe United Statesthroughthe InternationalNuclearInformation Service(IN1S)
representativein their country,orby applyingdirectly to the issuingorganization.

USGS.Originalsof manyreportsfrom the U.S.GeologicalSurvey,whichmay contain
color illustrations,or otherwisemaynot havethequalityof illustrationspreservedin the
microficheor facsimilereproduction,maybeexaminedby thepublicatthe librariesof the
USGSfield officeswhoseaddressesarelistedontheAddressesof Organizationspage.The
librariesmaybequeriedconcerningtheavailabilityof specificdocumentsandthepossible
utilization of local copyingservices,suchascolor reproduction.



Addresses of Organizations

British Library Lending Division

Boston Spa, Wetherby, Yorkshire

England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office

Washington, DC 20231

Department of Energy
Technical Information Center

EO. Box 62

Oak Ridge, TN 37830

European Space Agency-
Information Retrieval Service ESRIN

Via Galileo Galilei

00044 Frascati (Rome) Italy

ESDU International

27 Corsham Street

London

N1 6UA

England

Fachinformationszentrum Karlsruhe

Gesellschaft ffir wissenschaftlich-technische

Information mbH

76344 Eggenstein-Leopoldshafen, Germany

Her Majesty's Stationery Office

RO. Box 569, S.E. 1

London, England

NASA Center for AeroSpace Information
7121 Standard Drive

Hanover, MD 21076-1320

(NASA STI Lead Center)

National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center- MS 157

Hampton, VA 23681

National Technical Information Service

5285 Port Royal Road

Springfield, VA 22161

Pendragon House, Inc.

899 Broadway Avenue

Redwood City, CA 94063

Superintendent of Documents

U.S. Government Printing Office

Washington, DC 20402

University Microfilms

A Xerox Company
300 North Zeeb Road

Ann Arbor, MI 48106

University Microfilms, Ltd.

Tylers Green

London, England

U.S. Geological Survey Library National Center
MS 95O

12201 Sunrise Valley Drive

Reston, VA 22092

U.S. Geological Survey Library
2255 North Gemini Drive

Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road

Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046

Denver Federal Center, MS914

Denver, CO 80225



NASA CASI Price Code Table
(Effective July 1, 1998)

U.S., Canada,

Code & Mexico Foreign

A01 ....... $ 8.00 ....... $16.00
A02 ........ 12.00 ........ 24.00

A03 ........ 23.00 ........ 46.00

A04 ........ 25.50 ........ 51.00

A05 ........ 27.00 ........ 54.00

A06 ........ 29.50 ........ 59.00

A07 ........ 33.00 ........ 66.00

A08 ........ 36.00 ........ 72.00

A09 ........ 41.00 ........ 82.00

A10 ........ 44.00 ........ 88.00

All ........ 47.00 ........ 94.00

A12 ........ 51.00 ....... 102.00

A13 ........ 54.00 ....... 108.00

A14 ........ 56.00 ....... 112.00

A15 ........ 58.00 ....... 116.00

A16 ........ 60.00 ....... 120.00

A17 ........ 62.00 ....... 124.00

A18 ........ 65.50 ....... 131.00

A19 ........ 67.50 ....... 135.00

A20 ........ 69.50 ....... 139.00

A21 ........ 71.50 ....... 143.00
A22 ........ 77.00 ....... 154.00

A23 ........ 79.00 ....... 158.00

A24 ........ 81.00 ....... 162.00

A25 ........ 83.00 ....... 166.00

A99 Contact NASA CASI

Payment Options

U.S., Canada,

Code & Mexico Foreign

E01 ..... $101.00 ....... $202.00
E02 ...... 109.50 ........ 219.00

E03 ...... 119.50 ........ 238.00

E04 ...... 128.50 ........ 257.00

E05 ...... 138.00 ........ 276.00

E06 ...... 146.50 ........ 293.00

E07 ...... 156.00 ........ 312.00

E08 ...... 165.50 ........ 331.00

E09 ...... 174.00 ........ 348.00

El0 ...... 183.50 ........ 367.00

Ell ...... 193.00 ........ 386.00

El2 ...... 201.00 ........ 402.00

El3 ...... 210.50 ........ 421.00

El4 ...... 220.00 ........ 440.00

El5 ...... 229.50 ........ 459.00

El6 ...... 238.00 ........ 476.00

El7 ...... 247.50 ........ 495.00

El8 ...... 257.00 ........ 514.00

El9 ...... 265.50 ........ 531.00

E20 ...... 275.00 ........ 550.00

E21 ...... 284.50 ........ 569.00
E22 ...... 293.00 ........ 586.00

E23 ...... 302.50 ........ 605.00

E24 ...... 312.00 ........ 624.00

E99 Contact NASA CASI

All orders must be prepaid unless you are registered for invoicing or have a deposit account with the NASA CASI. Pay-

ment can be made by VISA, MasterCard, American Express, or Diner's Club credit card. Checks or money orders must

be in U.S. currency and made payable to "NASA Center for AeroSpace Information." To register, please request a regis-

tration form through the NASA STI Help Desk at the numbers or addresses below.

Handling fee per item is $1.50 domestic delivery to any location in the United States and $9.00 foreign delivery to Can-

ada, Mexico, and other foreign locations. Video orders incur an additional $2.00 handling fee per title.

The fee for shipping the safest and fastest way via Federal Express is in addition to the regular handling fee explained

above--S5.00 domestic per item, $27.00 foreign for the first 1-3 items, $9.00 for each additional item.

Return Policy

The NASA Center for AeroSpace Information will replace or make full refund on items you have requested if we have

made an error in your order, if the item is defective, or if it was received in damaged condition, and you contact CASI

within 30 days of your original request.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov

7121 Standard Drive Fax: (301)621-0134

Hanover, MD 21076-1320 Phone: (301) 621-0390

Rev. 7/98



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publications, Congress

established the Federal Depository Library Program under the Government Printing Office (GPO),

with 53 regional depositories responsible for permanent retention of material, inter-library loan, and

reference services. At least one copy of nearly every NASA and NASA-sponsored publication,

either in printed or microfiche format, is received and retained by the 53 regional depositories. A list

of the Federal Regional Depository Libraries, arranged alphabetically by state, appears at the very

end of this section. These libraries are not sales outlets. A local library can contact a regional

depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British

Library Lending Division, Boston Spa, Wetherby, Yorkshire, England for public access. The British

Library Lending Division also has available many of the non-NASA publications cited in the STI

Database. European requesters may purchase facsimile copy or microfiche of NASA and

NASA-sponsored documents FIZ-Fachinformation Karlsruhe-Bibliographic Service, D-76344

Eggenstein-Leopoldshafen, Germany and TIB-Technische Informationsbibliothek, RO. Box

60 80, D-30080 Hannover, Germany.

Submitting Documents

All users of this abstract service are urged to forward reports to be considered for announcement in

the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all

scientific and technical publications that might support aeronautics and space research and

development. If you have prepared relevant reports (other than those you will transmit to NASA,

DOD, or DOE through the usual contract- or grant-reporting channels), please send them for

consideration to:

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

7121 Standard Drive

Hanover, MD 21076-1320.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise

the report will be placed on a public sale at the NASA Center for AeroSpace Information.

Copyrighted publications will be announced but not distributed or sold.



Federal Regional Depository Libraries

ALABAMA
AUBURN UNIV. AT MONTGOMERY

LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

(205) 244-3650 Fax: (205) 244-0678

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library
Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

(205) 348-6046 Fax: (205) 348-0760

ARIZONA
DEPT. OF LIBRARY, ARCHIVES,

AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington
Phoenix, AZ 85007

(602) 542-3701 Fax: (602) 542-4400

ARKANSAS
ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

(501) 682-2053 Fax: (501) 682-1529

CALIFORNIA
CALIFORNIA STATE LIBRARY
Govt. Publications Section

P.O. Box 942837 - 914 Capitol Mall

Sacramento, CA 94337-0091

(916) 654-0069 Fax: (916) 654-0241

COLORADO
UNIV. OF COLORADO - BOULDER

Libraries - Govt. Publications

Campus Box 184
Boulder, CO 80309-0184

(303) 492-8834 Fax: (303) 492-1881

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway
Denver, CO 80203-2165

(303) 640-8846 Fax: (303) 640-8817

CONNECTICUT
CONNECTICUT STATE LIBRARY

231 Capitol Avenue

Hartford, CT 06106

(203) 566-4971 Fax: (203) 566-3322

FLORIDA
UNIV. OF FLORIDA LIBRARIES

Documents Dept.
240 Library West

Gainesville, FL 32611-2048

(904) 392-0366 Fax: (904) 392-7251

GEORGIA
UNIV. OF GEORGIA LIBRARIES

Govt. Documents Dept.
Jackson Street

Athens, GA 30602-1645

(706) 542-8949 Fax: (706) 542-4144

HAWAII
UNIV. OF HAWAII

Hamilton Library
Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

(808) 948-8230 Fax: (808) 956-5968

IDAHO
UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

(208) 885-6344 Fax: (208) 885-6817

ILLINOIS
ILLINOIS STATE LIBRARY

Federal Documents Dept.
300 South Second Street

Springfield, IL 62701-1796

(217) 782-7596 Fax: (217) 782-6437

INDIANA
INDIANA STATE LIBRARY

Serials/Documents Section

140 North Senate Avenue

Indianapolis, IN 46204-2296

(317) 232-3679 Fax: (317) 232-3728

IOWA
UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

Iowa City, IA 52242-1166

(319) 335-5926 Fax: (319) 335-5900

KANSAS
UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

(913) 864-4660 Fax: (913) 864-3855

KENTUCKY
UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

(606) 257-3139 Fax: (606) 257-3139

LOUISIANA
LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.

Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE
UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.
Orono, M E 04469-5729

(207) 581-1673 Fax: (207) 581-1653

MARYLAND
UNIV. OF MARYLAND - COLLEGE
PARK

McKeldin Library
Govt. Documents/Maps Unit

College Park, MD 20742
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O _9970001_i[26 NASA Langley Research Center, Hampton, VA USA

O Water "Ikmnel Flow Vis_alizatioa Study Thro_gh P_s_s_all of 12 Novel Planform Shapes

O Gatlin, Gregory M., NASA Langley Research Center, USA Neuhart, Dan H., Lockheed Engineering and Sciences Co., USA;

Mar. 1996; 130p; In English
Contract(s)/Grant(s): RTOP 505-68-70-04

O Report No(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright; Avail: CASI; A07, Hardcopy; A02, Microfiche

@ To determine the flow field characteristics of 12 planform geometries, a flow visualization investigation was conducted

in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin

bodies, double wings, cutout wing configurations, and serrated forebodies. The off-surface flow patterns were identified by

injecting colored dyes from the model surface into the free-stream flow. These dyes generally were injected so that the local-

ized vortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10' to 50', and all

investigations were conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma-

tion of strong vortices on highly swept forebodies can improve poststail lift characteristics; however, the asymmetric bursting

of these vortices could produce substantial control problems. A wing cutout was found to significantly alter the position of

the forebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fonnd to effectively generate multi-

ple vortices over the configuration. Vortices from 65' swept forebody serrations tended to roll together, while vortices from

40' swept serrations were more effective in generating additional lift caused by their more independent nature.
O Author

0 Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic

Configurations
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1_9_}535_}3 Defence Science and Technology Organisation, Aeronautical and Maritime Research Lab., Melbourne, Australia

W(wksh(_p (m Hdicopter Health and Usage Monitori_g Systems

Forsyth, Graham E, Editor, Defence Science and Technology Organisation, Australia; February 1999; In English, February 1999,

Melbourne, Australia; See also 19990053504 through 19990053520

Report No.(s): DSTO-GD-0197; AR-010-812; Copyright; Avail: Issuing Activity (DSTO Aeronautical and Maritime Research

Lab., P.O. Box 4331, Melbourne, Victoria 3001, Australia), Hardcopy, Microfiche

Over the last 10 years, helicopter Health and Usage Monitoring Systems (HUMS) have moved from the research environment

to being viable systems for fitment to civil and military helicopters. In the civil environment, the situation has reached the point

where it has become a mandatory requirement for some classes of helicopters to have HUMS fitted. Military operators have lagged

their civil counterparts in implementing HUMS, but that situation appears set to change with a rapid increase expected in their

use in military helicopters. A DSTO-sponsored Workshop was held in Melbourne, Australia, in February 1999 to discuss the

current status of helicopter HUMS and any issues of direct relevance to military helicopter operations.
Author

Conferences; Military Helicopters; Monitors

1_9_}53516 Ministry of Defence, Directorate of Helicopter Projects, Bristol, UK

F_|:igue Usage Monitori_g in U_,{ Military He_ic(_pters

Draper, Alan, Ministry of Defence, UK; Workshop on Helicopeter Health and Usage Monitoring Systems; February 1999, pp.

153-166; In English; See also 19990053503; Copyright; Avail: Issuing Activity (DSTO Aeronautical and Maritime Research

Lab., P.O. Box 4331, Melbourne, Victoria 3001, Australia), Hardcopy, Microfiche

This paper describes the evolution of fatigue monitoring in UK military helicopters. The development of indirect

mathematical relationships, to calculate fatigue damage from helicopter Health and Usage Monitoring System (HUMS) sensor

data, is also discussed. The paper concludes with the concept of the Fatigue Usage Monitoring System (FUMS) management tool

developed under contract from the MoD by MJA Dynamics, Hamble, UK.
Author

Fatigue (Materials); Military Helicopters; Monitors

199904}53518 Naval Air Warfare Center, Propulsion and Power Dept., Patuxent River, MD USA

SH-6_) HelicopJ, er Integrated DiagnosJJc SysJ, em (H[DS) Pr(_gram Experience _md ResuRs (_f Seeded Fa_R Testing

Hess, Andrew J., Naval Air Warfare Center, USA; Hardman, Bill, Naval Air Warfare Center, USA; Workshop on Helicopeter

Health and Usage Monitoring Systems; February 1999, pp. 181-202; In English; See also 19990053503; Copyright; Avail: Issuing

Activity (DSTO Aeronautical and Maritime Research Lab., P.O. Box 4331, Melbourne, Victoria 3001, Australia), Hardcopy,
Microfiche

The evolution of automated diagnostic systems for helicopter mechanical systems has been aided by a Navy program of

systematic testing of drive train components having known anomalies (seeded faults) while simultaneously executing a suite of

diagnostic techniques to identify and classify the mechanical anomalies. This program, called the Helicopter Integrated

Diagnostic System (HIDS) has been carried out using an iron bird test stand (SH-60) at NAWC - Trenton, and SH-60B/F flight

vehicles at NAWC - Patuxent River. The SH-60 HIDS program has been the Navy's cornerstone effort to develop, demonstrate,

and justify integrated mechanical diagnostic system capabilities for its helicopter fleets. The objectives of the program were to:

1. Acquire raw data for multiple cases of "good" and seeded fault mechanical components on a fully instrumented drive train to



supporttheevaluationofdiagnosticalgorithmsandfaultisolationmatrices.Dataisbeingacquiredfrom32vibrationchannels
simultaneouslyat100kHzperchannelwhileacontinuoususagemonitoringsystemrecordsparametricsteadystatedatafrom
thepowerplantandairframe.2.Analyzevibrationandotherdiagnosticindicatorstoevaluatesensitivityandperformanceofall
availablediagnosticmethodswhenanalyzingwell-documentedparts.Evaluaterelativeeffectivenessofthesevariousdiagnostic
methods,indicators,andtheirassociatedalgorithmstoidentifyandoptimizesensorlocationcombinations.3.Demonstratethe
abilitytointegrateandautomatethedataacquisition,diagnostic,faultevaluationandcommtmicationprocessesinaflightworthy
system.4.Integrateandevaluatecomprehensiveenginemonitoring,gearboxanddrivetrainvibrationdiagnostics,advancedoil
debrismonitoring,inflightrotortrackandbalance,partslifeusagetracking,automatedflightregimerecognition,powerassurance
checksandtrending,andautomatedmaintenanceforecastinginawellcoordinatedon-boardandground-basedsystem.5.Provide
anextensivelibraryofhighqualityvibrationdataonbaselineandseededfaultcomponents.Thisdatacanbemadeavailableto
anyonewantingtoprovetheirdiagnostictechniquesordevelopnewcapability.6.Providea"showcase",state-of-the-art,fully
functionalIntegratedMechanicalDiagnosticsystemtoactasacatalystdemonstrationwhichmightleadtointerestinafleetwide
productionapplication.Thispaperwilldescribetheoverallprogram,thegoalsandobjectives,thefacilitiesused,thesystem
evaluated,theaccomplishmentsandtheresultsandconclusionsobtainedtodate.Theresultsofextensivegearboandpowertrain
"seededfault"testingwillbepresented.LessonslearnedwhichcanbeappliedtofutureHelicopterUsageMonitoringSystems
(HUMS)and/orIntegratedMechanicalDiagnostic(IMD)systemswillalsobediscussed.
Derivedfromtext
Diagnosis; Faults; Helicopters; Performance Tests; Algorithms; Anomalies; Automatic Control

_999_5_597 Royal Aeronautical Society, London, UK
The Aer_)na_tical 3o_rnak V_)lume 101

Stollery, J. L., Editor, Royal Aeronautical Society, UK; Baldwin, B. E, Editor, Royal Aeronautical Society, UK; Male, C. S. C.,
Editor, Royal Aeronautical Society, UK; Price, J. A., Editor, Royal Aeronautical Society, UK; December 1997; ISSN 0001-9240;

53p; In English; See also 19990058598 through 19990058602; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

Contents include the following: An airborne windshear detection system. International obligations as regards safety in

international civil aviation. Performance of straight-walled annual diffusers with swirling flow. Some aspects of centrifugal fan

characteristics in blower windtunnels. Transonic flow over wavy walls: a new solution procedure compared with experiments.
CASI

Transonic Flow; Civil Aviation; Aerial Reconnaissance; Safety
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AERODYNAMICS

includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and internal flow in ducts and turbomachinery.

1999{}_5352;_ Royal Aeronautical Society, London, UK

The Aeronautica_ 3_)uruak Vohm_e 1{_3

Stollery, John L., Editor, Royal Aeronautical Society, UK; January 1999; ISSN 0001-9240; 68p; In English; See also

19990053522 through 19990053526; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place,

London WlV 0BQ, UK), Hardcopy, Microfiche

Contents include the following: Unsteady aerodynamics: retrospect and prospect. Shock phenomena in high speed

aerodynamics: still a source of major concern. Unsteady flow around helicopter rotor blade sections forward flight. Pressure over

a two-cavity cascade at supersonic speed, and Wavelet analysis of pilot workload in helicopter low-level flying tasks.
CASI

Workloads (Psychophysiology); Wavelet Analysis; Unsteady Flow; Aerodynamics

:1999_53522 Defence Evaluation Research Agency, Bedford, UK

Unsteady Aerodynamics: Retrospect and Prospect

Mabey, D. G., Defence Evaluation Research Agency, UK; The Aeronautical Journal; January 1999; Volume 103, No. 1019, pp.

1-18; In English; See also 19990053521

Report No.(s): Paper-003; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London WIV

0BQ, UK), Hardcopy, Microfiche

This paper reviews some current problems in unsteady aerodynamics and discusses some future challenges. The emphasis

is on problems associated with separated flows, such as buffeting and limit cycle oscillations. Suggestions are made to indicate

2



how experimental facilities (such as cryogenic wind tunnels) and computational fluid dynamics might be exploited to address

these questions.
Author

Buffeting; Cryogenic Wind Tunnels; Separated Flow; Unsteady Aerodynaenics

i_999_53523 Office National d'Etudes et de Recherches Aerospatiales, Meundon, France

Shock Phenomena in Iligh Speed Aerody_amics: StiJJ a S_urce of _,_[ai_r Concern

Delery, J. M., Office National d'Etudes et de Recherches Aerospatiales, France; The Aeronautical Journal; January 1999; Volume

103, No. 1019, pp. 19-34; In English; See also 19990053521

Report No.(s): Paper-2434; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London WlV

0BQ, UK), Hardcopy, Microfiche

Shockwaves are present in a flow as soon as the Mach number becomes supersonic. Being viscous phenomena, shockwaves

are a source of drag which can be predominant when the Mach number is significantly higher than one. In supersonic air intakes

the production of entropy by shocks is felt as a loss in efficiency. At high Mach numbers, shockwaves produce a considerable

temperature rise leading to severe heating problems, complicated by real gas effects. The intersection - or interference - of two

shocks gives rise to complex wave patterns containing slip-lines and associated shear layers whose impingement on a nearby

surface can cause detrimental pressure and heat transfer loads. The impact of a shockwave on a boundary layer is the origin of

strong viscous interactions which remain a limiting factor in the design of transonic wings, supersonic air intakes, propulsive

nozzles and compressor cascades. More effort is needed to improve prediction of these interactions and to devise new techniques

to control such phenomena.
Author

Shock Waves; High Speed; Aerodynamics; Heat Transfer; Drag; Air Intakes

_9_9_(15352_I Cranfield Univ., Coll. of Aeronautics, Bedford, UK

_lnsteady Fh_w Ar(_u(_ He_ic(_pter R_)r l_ade Secti_ns in F(_rward Fl_gh_

Shaw, S. T., Cranfield Univ., UK; Qin, N., Cranfield Univ., UK; The Aeronautical Journal; January 1999; Volume 103, No. 1019,

pp. 35-44; In English; See also 19990053521

Contract(s)/Grant(s): EPSRC-GR/K31664

Report No.(s): Paper-2329; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London WlV

0BQ, UK), Hardcopy, Microfiche

The aerodynamic performance of aerofoils performing unsteady motions its important for the design of helicopter rotors. In

this respect the study of aerofoils undergoing in-plane oscillations (translation along the horizontal axis) provides useful insight

h to the flow physics associated with the advancing blade in forward flight. Tn this paper a numerical method is developed in which

the unsteady thin layer Navier-Stoke.s equations are solved for aerofoils performing rigid body motions. The method has been

applied to the ca]eulation of the flowfield around a NACA 0012 aerofoil performing in-plane motions representative of high-speed

forward flight. Comparison of computed pressure data with experimental measurements is generally fonnd to be good. The

quantitative differences observed between computations and experiment are thought to have arisen mainly as a consequence of

the low aspect ratio of the model rotor employed in the wind tunnel tests.
Author

Unsteady Flow; Rotor Blades (Turbomachinery ) ; Airfoi& ; Flight Characteristics; Fluid Dynamics

_9_}53525 Southampton Univ., Dept. of Aeronautics and Astronautics, UK

Pressure Over a D_al-Ca_,i|:y Casc_de at Supers_nic Speeds

Zhang, X., Southampton Univ., UK; Edwards, J. A., Defence Evaluation Research Agency, UK; The Aeronautical Journal;

January 1999; Volume 103, No. 1019, pp. 45-54; In English; See also 19990053521

Report No.(s): Paper-2378; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London WlV

0BQ, UK), Hardcopy, Microfiche

Pressure distributions over a dual cavity cascade were studied al supersonic speeds of Mach 1.5 and 2.5. The study was

performed through numerical modelling and results comp.tred with model measurements. The Reynolds-averaged Navier-Stokes

equations were solved using a finite-volume algorithm in which the inviscid cell interface fluxes were estimated using Roe's

approximate Riemann solver with a second-order extension, and turbulence was modelled using a two-equation kappa-omega

model with compressibility corrections. Two test configurations were selected: (1) a length-to-depth ratio L/D) = 1 cavity followed

by another L/D = 1 cavity, and (2) an L/D = 3 cavity followed by an L/D = 1 cavity. The prediction was compared with that of

a single cavity of the same L/D. It was found that the pressure field around the L/D = 1 cavity was substantially modified by a



precedingL/D= 3cavity.Changesinthepressureandpressuredragcoefficientwereobserved.Thestudyclarifiedsomeearlier
observations of unsteady modes over a dual cavity cascade, and confirmed model measurements of the pressure fluctuation under

a number of flow and geometry conditions.
Author

Pressure Distribution; Cavities; Supersonic Speed; Research; Aerodynamic Drag; Mathematical Models; Navier-Stokes

Equation

i1999_53579 Duke Univ., School of Engineering, Durham, NC USA

Limi|: Cycle ()scillati(_ns (LCO) and No_|inear Aeroelas|Jc Wi_g Resp(n_se: Reduced Order Aerodynamic Models Fina[

I¢,epor¢_ 1 JuL 199,5 - 30 Jun. 1998

Dowell, Earl H.; Apr. 1999; 15p; In English

Contract(s)/Grant(s): F49620-95-1-0417; AF Proj. 3484

Report No.(s): AD-A362982; AFRL-SR-BL-TR-99-0125; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

A nonlinear, aeroelastic analysis of a low aspect, delta wing modeled as a plate of constant thickness demonstrates that limit

cycle oscillations (LCO) of the order of the plate thickness are possible. The structural nonlinearity arises from double bending

in both the chordwise and spanwise directions. The present results using a vortex lattice aerodynamic model for a low Mach

number flow complement earlier studies for rectangular wing platforms that showed similar qualitative results. The theoretical

results for the flutter boundary (beyond which LCO occurs) have been validated by comparison to the experimental data reported

by other investigators for the low aspect ratio delta wings. Also the limit cycle oscillations found experimentally by previous

investigators (but not previously quantified prior to the present work) are consistent with the theoretical results reported here.

Reduced order aerodynamic and structural models are used to substantially decrease computational cost with no loss in accuracy.

Without the use of reduced order models, calculations of the LCO would be impractical. A wind tunnel model is tested to provide

a quantitative experimental correlation with the theoretical results for the LCO response itself.
DTIC

Oscillations; A eroelasticity ; Aerodynamic Characteristics; Wind Tunnel Tests; Delta Wings

:_999_{_53582 Defence Science and Technology Organisation, Aeronautical and Maritime Research Lab., Melbourne, Australia

F_=_w V_sua_isat_n ab(_ut the _][e_c(_p_er Deck (ff the Hyd r(_graphie Sh_p

Edwards, Craig D., Defence Science and Technology Organisation, Australia; March 1999; In English; Original contains color
illustrations

Report No.(s): DSTO-TR-0762; AR-010-842; Copyright; Avail: Issuing Activity (DSTO Aeronautical and Maritime Research

Lab., PO Box 4331, Melbourne, Victoria 3001, Australia), Hardcopy, Microfiche

Flow visualisation tests were performed about the helicopter deck of a 1/35 scale model of the Hydrographic Ship in the Low

Speed Wind Tunnel at the Aeronautical and Maritime Research Laboratory. The model was tested over a range of relative wind

angles using tuft, smoke and surface flow visualisation techniques to determine regions of adverse airflow that may have a

detrimental effect on helicopter-ship operations in order to meet certification requirements. In particular, turbulent flow in the

vicinity of the flight deck, vertical replenishment area and the ship's anemometer installation were identified, photographed and

recorded on video. Effects of two fixed ship roll angles on the flow were also investigated. This document contains extensive

results for all model configurations tested and describes in detail the flow features observed.
Author

Flow Visualization; Performance Tests; Turbulent Flow; Scale Models; Hydrography; Helicopters; Air Flow

_=999_{_539{_ Department of the Navy, Washington, DC USA
Articulated Fin

Nedderman, William H., Jr., Inventor; Nov. 24, 1998; 6p; In English; Supersedes US-Patent-Appl-SN-668605, AD-D018073.

Patent Info.: Filed 3 Jun. 96,; US-Patent-Appl-SN-668,605; US-Patent-5,839-700

Report No.(s): AD-D019325; No Copyright; Avail: Issuing Activity (Defense Technical Information Center (DTIC)), Microfiche

An articulated fm of the present invention includes a nose section, a tall section, an upper flexible control surface, and a lower

flexible control surface. The upper and lower flexible control surfaces each span from the tall section to the nose section. The fin

further includes a gear assembly for applying compressive and tensile forces on the upper and lower flexible control surfaces. The

gear assembly bends the tail section upwardly upon applying a tensile force on the upper flexible control surface and a compression

4



forceonthelowerflexiblecontrolsurface,andbendsthetailsectiondownwardlyuponapplyingacompressionforceontheupper
flexiblecontrolsurfaceandatensileforceonthelowerflexiblecontrolsurface.
DTIC
Aerodynamic Characteristics; Fins; Compressibility

1999_59662 Arizona State Univ., Dept. of Mechanical and Aerospace Engineering, Tempe, AZ USA

S_ab_y a_d Tra_s_fion of Hypersonic _ou_dary:Layer tqows Final Repot& 1 Feb. - 3() Sep, 1998

Reed, Helen L.; Dec. 1998; 13p; In English

Contract(s)/Grant(s): F49620-98-1-0205

Report No.(s): AD-A359497; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Transition location can be a significant source of uncertainty in high-speed vehicle drag and heating predictions. Also, the

efficacy of transition control depends largely on where transition is predicted. Because of facility noise, transition measurements

in ground-test facilities are generally not reliable predictors of flight performance and we must rely on computational approaches

for design for flight. The program at Arizona State University to investigate stability and transition of hypersonic boundary-layer

flows has been ongoing for several years. In this fmal report we compile the significant theoretical and computational results from

this program. The research has progressed through several logical steps with increasing complexity: Linear stability theory with

the effects of chemistry and bow shock on a sharp circular cone at zero incidence with a PNS basic state. Examine 3-D effects

on a sharp elliptic cone at zero incidence with a PNS basic state. Include nose bluntness (entropy layer and curved shock) plus

nonequilibrium chemistry on a circular cone in the nonlinear Stability Equations with a Navier-Stokes basic state. Provide a new

crossflow Reynolds number including compressibility and wall-temperature effects for use in conceptual design.
DTIC

Conical Bodies; Hypersonic Vehicles; Boundary Layer Flow; Hypersonic Flow; Nonequilibrium Flow; Blunt Bodies; Cross
Flow; Boundary Layer Transition; Navier-Stokes Equation; Noise Measurement; Slender Cones; Transition Flow

_999e_}6_}924 Technical Univ. of Budapest, Hungary

Periodica Polytech_fica, Civil Engineering_ Voh_me 42, No_ 2, 1998

Wettl, F.; Tarjan-Fabry, M.; 1998; 134p; In English

Report No.(s): PB99-120313; No Copyright; Avail: CASI; A07, Hardcopy; A02, Microfiche

Contents include the following: Bending Theory of Shallow Shells Under Forced Deformation on their Edges; Transfer of

Prestressing Force in Fiber Reinforced Concrete; Transmission Length Based on Measured Draw-in and Concrete Strains;

Practical Design of Reinforced Concrete Columns; The Boundary Conditions of the Stress Functions of Triangular Polyhedron

Grids Fitting Paraboloid Surfaces; Study on Simply Supported, Prismatic Folded Plate Structures by an Analytical Deducted Strip

Method; Approximate Analysis of Tall Building Structures for Earthquake Using the Timoshenko-beam; On the Statistical

Problems for Determination of the Shape of Prestressed Tents; The Influence of Pylons and Cable-stays on Aerodynamic

Damping; and High-performance Concrete with Calcium Nitrite as Corrosion Protection.
NTIS

Boundary Conditions; Composite Materials; Deformation; Fiber Composites; Parabolic Bodies; Stress Functions; Structural

Analysis; Structural Engineering

03

AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations; and aircraft accidents.

1999_54_5i_ NASA Glenn Research Center, Cleveland, OH USA

Detecting _he O_se_ o_"F_re _ a_ Aircraf_ by Emp|oying Corre_at_o_ Spectroscepy

Goswami, Kisholoy, Intelligent Optical Systems, Inc., USA; Saxena, Indu, Intelligent Optical Systems, Inc., USA; Egalon,

Clandio, Intelligent Optical Systems, Inc., USA; Mendoza, Edgar, Intelligent Optical Systems, Inc., USA; Lieberman, Robert,

Intelligent Optical Systems, Inc., USA; Piltch, Nancy D., NASA Glenn Research Center, USA; Fifth International Microgravity

Combustion Workshop; May 1999, pp. 376-377; In English; See also 19990053965

Contract(s)/Grant(s): NAS3-99030; No Copyright; Avail: CASI; A01, Hardcopy; A04, Microfiche

The cause of aircraft fire and locations of the fires are numerous. Worldwide, numerous in-flight fires have been passenger

initiated, the prime location being the lavatory areas. Most in-flight fires in commercial carriers are of electrical origin and

cigarettes. A cargo bay fire can be caused by a variety of reasons. The sheer number of different types of cargo makes it difficult



toidentifytheorigin,especiallywhenthefirereachesthecatastrophiclevel.Thedamagecanbeminimized,andfirecanbe
suppressedeffectivelyif awarningsystemfortheonsetoffireisavailableforonboardmonitoring.
Derivedfromtext
Aircraft Safety; Warning Systems; Combustion Products; Correlation Detection

_999_054_ 93 Federal Aviation Administration, Washington, DC USA

N_ces _ A_rme_ |)_mesfic/_nter_a_aL February 25_ i999

Dec. 31, 1999; 230p; In English

Report No.(s): PB99-137150; No Copyright; Avail: CASI; All, Hardcopy; A03, Microfiche

Topic discussed include the following: Airway Notams; Airports, Facilities and Procedural Notams; General FDC Notams;

Part 95 Revisions to Minimum en Route IFR Altitudes and Changeover Points; International Notices to Airmen; and Graphic
Notices.

NTIS

Air Navigation; Runways; Airports; Navigation Aids; Flight Paths

_999_54_48 Bureau of Transportation Statistics, Office of Airline Information, Washington, DC USA

Ah _Carrier ][;_ep_rt_ng P_mctua|ity Assessment, Accumulating a_d Rep_rfi_g D_rect_ve

Feb. 25, 1999; 14p; In English

Report No.(s): PB99-144172; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The Office of Airline Information reissues its 'Air Carrier Reporting Punctuality Assessment' report. The report was

originally issued on January 26, 1999. The report covered the period from July 1, 1998, through December 31, 1998. The original

report misstated the days late for several air carriers. This revised report contains seven tables showing the timeliness factor for

each air carrier's recurrent reporting.
NTIS

Air Transportation; Airline Operations

:1999{}056586 Federal Aviation Administration, Office of Aviation Medicine, Washington, DC USA

A Survey of Pih_ts o_ the _)isseminafi_n _f Safe|:y Information

Rakovan, Loft, Ohio State Univ., USA; Wiggins, M. W., University of Western Sydney, Australia; Jensen, R. S., Ohio State Univ.,
USA; Hunter, D. R., Federal Aviation Administration, USA; March 1999; 74p; In English

Report No.(s): DOT/FAA/AM-99/7; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

A survey was conducted to obtain information from the pilot population on perceptions of safety-related training currently

being offered, its usefulness, and the process through which it might be better disseminated to the general aviation population.

The questionnaire assessed use of safety information, safety awareness, computer/video use, pilot self-assessment of proficiency,

demographic information, and stressful experiences. In addition, four open-ended questions were included to allow pilots to freely

express themselves on a variety of safety issues. The questionnaire was sent to 6,000 pilots (approximately 2,000 each to private,

commercial, and airline transport) selected randomly from the pilot population. Responses were received from 1,822 (30.4% of

the sample), of the respondents, 31.3% were private pilots, 34.2%were commercial pilots, and 34.5% were airline transport pilots.

The frequency of response to all questionnaire items for the three certificate categories are provided, plus analyses of the responses

of pilots in a target group consisting of all private pilots and those commercial pilots who had not flown for hire. Analyses also

compared the responses of (1) seminar attendees versus non-attendees, and (2) pilots who had been in accidents versus those who

had not. Recommendations to improve the attendance of pilots at FAA-sponsored safety seminars are given.
Author

Safety; Training Aircraft; Education; Airline Operations

_999_5_ 6g National Transportation Safety Board, Washington, DC USA

Nat_m_ ]'ra_sp_rta_ Safety Board Transp_rta_o_ ]bfifia_ l)ec_s_o_s a_d ()rder_ a_d l_oard ()p_n_o_s a_d Orders

Ad(_p|:ed a_d _ssued during the _i(_nth of Jam_ary 1999

Jan. 1999; 94p

Report No.(s): PB99-916701; NTSB/IDBOO-99/01; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche

This publication contains all Judge Initial Decisions and Board Opinions and Orders in Safety and Seaman Enforcement

Cases for January 1999.
NTIS

Air Transportation; Safety Management
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1999_}58437TexasA&MUniv.,TexasTransportationInst.,CollegeStation,TXUSA
Developmenta_dApplica|:io_ofCriteri__r Optimizatio_oftheTex_sAirp_rtSystern_Sep_ 1997 _Aug, 199,_

Borowiec, J. D.; Dresser, G. B.; Nov. 1998; 102p; In English

Report No.(s): PB99-137754; No Copyright; Avail: CASI; A06, Hardcopy; A02, Microfiche

This project defines an 'ideal' system of general aviation airports that meets the future air transportation needs of the state.

Beginning with a 'clean slate', so to speak, the ideal airport system is identified using methodolgy similar to the methodology used

to develop the initial version of the Texas Highway Trunk System. Other criteria is also used. This project examines the question

of airport system plan optimization, or rationalization, in a comprehensive context to include such factors as public policy
considerations, air transportation as a mode of transportation, community economic vitality and competitiveness, traditional

airport system criteria, and access to the system.
NTIS

Airports; Transportation; Planning

_999_58456 Quadrant Engineering, Inc., Amherst, MA USA

Eva|nation of'IecI_o_ogies for _he _=½sig_ _f a P_'(_otype In-Flight Rern_te Aircra|_ Icing P_te_tia_ l)etection System F#,,al
Rep_rt

Mead, J. B.; Pazmany, A.; Goodberlet, M.; Dec. 1998; 90p; In English

Report No.(s): PB99-130262; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche

This document presents the results of an investigation of remote sensing technologies applicable to the problem of remote

aircraft icing potential detection. The long-term goal is to develop an aircraft mounted sensor capable of detecting dangerous levels

of supercooled liquid water tens of kilometers ahead of the aircraft. Instruments capable of mapping range profiles of cloud liquid
water content and mean particle size were investigated, specifically multifrequency radar and lidar (light detection and ranging).

Multifrequency radar proved to be the most promising method for detecting liquid water content and parameters related to particle

size. Backscattered power measurements at one, two, and three frequencies were input to a neural network trained to estimate

liquid water content and two sizing parameters. This investigation showed that both two- and three-frequency radars were able

to extract liquid water content and particle size parameters for various trial distributions of clouds and precipitation. Accuracy

was highest for the three-frequency algorithm, especially in the estimation of liquid water content. Instruments capable of

providing horizontal profiles of air temperature were also investigated, because they potentially provide a means of detecting

regions of warmer air, free of supercooled drops.
NTIS

Aircraft Icing; In-Flight Monitoring; Ice Formation; Radar Detection; Remote Sensing

]999_58486 Huntington Research and Engineering, San Jose, CA USA

Halo_ Replaceme_t f_)r A_rcraf_ F_re S_ppre_s_o_ Systems Final t_ep<+rt_1 A _g, I995 : _ Feb° 1998
Haaland, Peter C.; Huntington, John; Jnn. 1998; 55p; In English

Contract(s)/Grant(s): F33615-95-C-5045; AF Proj. 3005

Report No.(s): AD-A363631; FR-4021; AFRL-ML-WP-TR-1998-4120; No Copyright; Avail: CASI; A04, Hardcopy; A01,
Microfiche

The objective of this program was to demonstrate the effectiveness and to determine the toxicity and associated risks of labile

bromine compounds as halon replacements for suppression of engine nacelle and dry-bay fires in military aircraft. Tests performed

during this program have shown that labile bromine compounds generally and phosphorous tribromide (PBr3) in particular, are

more effective than Halon 1301 for both engine nacelle and dry-bay fire extinguishment and have neither ozone depletion nor

global warming potentials. Theoretical electronic structure calculations and experimental chemical kinetics investigations were

performed to enhance the understanding of the chemical action of PBr3 fire suppression. Independent toxicity studies supervised

by the tri-services toxicology laboratory (AL/OET) at Wright Patterson Air Force Base, determined that PBr3 was neither

mutagenic nor toxic to aquatic organisms. Additional data on the toxicological properties of PBr3 were acquired by AL/OET

including dermal irritation and acute and subchronic inhalation toxicity. These results formed the basis of their independent risk

assessment, which concludes that use of PBr3 as a halon replacement is safe in normally unoccupied spaces such as engine nacelles

or dry-bays.
DTIC

Aircraft Safety; Global Warming; Fires



_999_}5859g Southampton Univ., Dept. of Aeronautics and Astronautics, UK

An Airb(wne Windshear Detecti(n_ System

McLean, D., Southampton Univ., UK; Zouaoul, Z., Queensland Univ. of Technology, Australia; The Aeronautical Journal;

December 1997; Volume 101, No. 1010, pp. 447-456; In English; See also 19990058597

Report No.(s): Paper-2102; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

For a long time there has been growing awareness in the international aviation community of the considerable danger which

an encounter with the atmospheric phenomenon of windshear can bring to an aircraft in flight. Considerable statistical evidence

is now available which points to the fact that aircraft windshear encounters in initial climb, fmal approach, or landing are extremely
hazardous, often leading to fatal accidents. The paper presents details of a preliminary design for an airborne windshear detection

system suitable for use in general aviation aircraft. First, an elementary explanation of windshear, and its most dangerous form,

the microburst, is given, together with a short account of the hazards that such atmospheric phenomena can present to aircraft in

flight, particularly at takeoff and landing. Then a novel windshear detection algorithm is described and associated simulation

results are presented. The algorithm is based upon observer theory and uses only a restricted number of measurements. The system

is shown to provide very good estimates of the horizontal and vertical components of some windshear encounters. These estimates

of the windshear components are then used to provide the pilot with a warning of the presence of windshear together with an

indication of its severity. Digital simulation has been used to show the effectiveness of the proposed design.
Author

Wind Shear; Detection; Algorithms; Aerial Reconnaissance

19998{}58599 International Civil Aviation Organization, Montreal, Quebec Canada

International ()bligatkms as Regards Safety in In|:er_afi(mal Civil Aviafi(m
Abeyratne, R. I. R., International Civil Aviation Organization, Canada; The Aeronautical Journal; December 1997; Volume 101,

No. 1010, pp. 457-466; In English; See also 19990058597

Report No.(s): Paper-2360; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

In 1995, 19 western built jet aircraft were totally destroyed in air crashes which killed 383 passengers and 39 crew members.

Although this rate of loss has been steady for the past l0 years, there were three major losses in 1996-the famous Valujet and TWA

aircraft in the USA and the world's worst midair collision in history New Delhi, India, where a Saudia Boeing 747 with 312 persons

aboard collided with a Kazak aircraft carrying 37 passengers and crew. All on board were killed. At the time this article was being

written, the Council of the International Civil Aviation Organization (Icao) had decided to convene in Montreal, from l0 to 12

November 1999, an international conference for Directors General of Civil Aviation to review the Icao Safety Oversight

Programme and to consider its expansion. Almost simultaneous with this decision, Icao released its preliminary accident and

security statistics for 1996, which reflect that scheduled air carriers from the 185 Icao Contracting States reported 23 fatal aircraft

accidents in 1996, compared with 26 in the previous year. Although the incident rate declined in 1996, the number of passenger

deaths reported rose dramatically in 1996 to 1135, compared with 710 in 1995. Safety is the primary concern of the world aviation

community at the present time. It is not only because the fundamental postulates of the Chicago Convention of 1944 (Convention

on International Civil Aviation, signed at Chicago on 7 December 1944.) call for the safe and orderly development of international

civil aviation and mandate Icao to insure the safe and orderly growth of international civil aviation throughout the world but also
because the aviation world faces a critical era.

Derived from text

Security; Safety; Midair Collisions; Jet Aircraft; Conferences; Civil Aviation; Aircraft Accidents

i_999{}{_6{_927 Federal Aviation Administration, Atlantic City, NJ USA

iProjeet Plan f(_r the l_ase_ine _easurement o| °Cheekpoi_ Effectiveness and El_ciency

Klock, B. A.; Fobes, J. L.; May 1999; 20p; In English

Report No.(s): PB99-149684; DOT/FAA/AR-99/43; No Copyright; Avail: CASI; A01, Microfiche; A03, Hardcopy

A project plan for obtaining baseline measurements of operational effectiveness and efficiency of the Northwestern

checkpoint at Detroit Wayne Metropolitan Airport is described. The project will consist of carefully structured observations of

checkpoint tasks under operational conditions. The baseline report will provide information that can be used to evaluate changes

in checkpoint design.
NTIS

System Effectiveness; Airport Security; Project Planning
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1_)9_)g_}612_}_RaunochCorp.,Alexandria,VAUSA
NASALowVisibilJJ:yLandingandSurfaceOperati(_ns ([NLASO) A|:lanta Dem(_nstrati(_n: Surveilla_ce Sys|:ems

Performance A_alysis Final Report

Cassell, Rick, Raunoch Corp., USA; Evers, Carl, Raunoch Corp., USA; Hicok, Dan, Raunoch Corp., USA; Lee, Derrick, Rannoch

Corp., USA; June 1999; l16p; In English
Contract(s)/Grant(s): NAS 1-19214; RTI-26-81U-4903; RTOP 538-00-13-02

Report No.(s): NASA/CR-1999-209110; NAS 1.26:209110; No Copyright; Avail: CASI; A06, Hardcopy; A02, Microfiche

NASA conducted a series of flight experiments at Hartsfield Atlanta International Airport as part of the Low Visibility
Landing and Surface Operations (LVLASO) Program. LVLASO is one of the subelements of the NASA Terminal Area

Productivity (TAP) Program, which is focused on providing technology and operating procedures for achieving clear-weather

airport capacity in instrument-weather conditions, while also improving safety. LVLASO is investigating various technologies

to be applied to airport surface operations, including advanced flight deck displays and surveillance systems. The purpose of this

report is to document the performance of the surveillance systems tested as part of the LVLASO flight experiment. There were

three surveillance sensors tested: primary radar using Airport Surface Detection Equipment (ASDE-3) and the Airport Movement

Area Safety System (AMASS), Multilateration using the Airport Surface Target Identification System (ATIDS), and Automatic

Dependent Surveillance - Broadcast (ADS-B) operating at 1090 MHz. The performance was compared to the draft requirements

of the ICAO Advanced Surface Movement Guidance and Control System (A-SMGCS). Performance parameters evaluated

included coverage, position accuracy, and update rate. Each of the sensors was evaluated as a stand alone surveillance system.
Author

Airport Surface Detection Equipment; Low Visibility; Surveillance; Flight Tests; Performance Tests; Systems Ana@sis;

Requirements; Aircraft Specifications; Airfield Surface Movements; Aircraft Landing; Surveillance Radar

i1999_612_2 Rannoch Corp., Alexandria, VA USA
Deve|opmer_t of A_rp_wt Surface Required Navigation Perf_rmance (RNP) Final Repose

Cassell, Rick, Rannoch Corp., USA; Smith, Alex, Rannoch Corp., USA; Hicok, Dan, Rannoch Corp., USA; June 1999; 72p; In

English

Contract(s)/Grant(s): NAS 1-19214; RTI-26-81U-4903; RTOP 535-04-13-02

Report No.(s): NASA/CR-1999-209109; NAS 1.26:209109; No Copyright; Avail: CASI; A00, Hardcopy; A01, Microfiche

The U.S. and international aviation communities have adopted the Required Navigation Performance (RNP) process for

defining aircraft performance when operating the en-route, approach and landing phases of flight. RNP consists primarily of the

following key parameters - accuracy, integrity, continuity, and availability. The processes and analytical techniques employed to

define en-route, approach and landing RNP have been applied in the development of RNP for the airport surface, to validate the

proposed RNP requirements several methods were used. Operational and flight demonstration data were analyzed for

conformance with proposed requirements, as were several aircraft flight simulation studies. The pilot failure risk component was

analyzed through several hypothetical scenarios. Additional simulator studies are recommended to better quantify crew reactions

to failures as well as additional simulator and field testing to validate achieved accuracy performance, This research was

performed in support of the NASA Low Visibility Landing and Surface Operations Programs.
Author

Aircraft Performance; Risk; Airfield Surface Movements; Air Navigation; Taxiing; Approach; Aircraft Specifications; Flight
Characteristics

_)9_)_}61221 Federal Aviation Administration, Flight Safety Research Section, Atlantic City, NJ USA

Snow a_d Ice Pavtk:le Sizes a_d _'lass Co_ce_J, raJ:ions at Altitudes up to 9 km (30_0_0 fJ,) Fim_l Report

Jeck, R. K., Federal Aviation Administration, USA; Aug. 1998; 102p; In English

Report No.(s): PB99-126922; DOT/FAA/AR-97/66; No Copyright; Avail: CASI; A06, Hardcopy; A02, Microfiche

About 7600 nautical miles (nm) (14,000 km) of select ice particle measurements over the USA have been compiled into a

single, computerized database for use in characterizing ice crystal and snowflake (generally termed ice particle) size distributions

and mass concentrations at flight altitudes. Data are from 50 research flights by six agencies in eight flight research projects using

Particle Measuring Systems' one-dimensional (l-D) and two-dimensional (2-D) particle sizing probes. Primary recorded

variables convenient distances in wintertime clouds, snowstorms, cirrus, and other high-altitude clouds. The findings are that,

generally, the largest particles and the greatest concentrations of total ice particle mass (TIPM) are confined to altitudes below

20,000 ft (6 km). Anvil clouds and stratiform clouds associated with warm season mesoscale convective systems have provided

some of the largest TIPM's, the greatest particle concentrations, and the largest particle sizes at high and mid altitudes,

respectively. In constrast to supercooled cloud droplets where the largest liquid water (mass) concentrations are confined to short



distancesof3nmorlessinconvectiveclouds,thelargestaverageTIPM'singlaciatedcloudshavebeenfoundin layerclouds
overdistancesupto30nm.Basedontheseanalyses,asummarytableofice/snowcloudcharacteristicsisproposedforuseas
engineeringspecificationsforaviationpurposes.
NTIS
Ice Formation; Snow; Crystals; Aircraft Icing; Mesoscale Phenomena; Particle Mass

I[999#_}61222 Bureau of Transportation Statistics, Office of Airline Information, Washington, DC USA

Airport Activity Stafi_tk:._ of Cer|:ificated Air Carriers: Summary Tab|es, Period ending 31 Dec. 1997

1998; 32p; In English

Report No.(s): PB99-126914; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Airport Activity Statistics of Certificated Air Carriers: Summary Tables presents summary data for all scheduled and

nonscheduled service by large certified U.S. air carriers--including the volume of passenger, freight, and mall enplanements, and

aircraft departures for each airport served during the 12 months ending December 31, 1997.
NTIS

Air Transportation; Airports; Statistical Analysis

1999_61229 National Transportation Safety Board, Office of Judges, Washington, DC USA

National 'l-'ransportation Safe_y Board_ 'Fransportation Initial DecMons and Orders and Board Opinions and Orders:

Adopted a,_d Issued during the Month of October 1998

Oct. 1998; 165p; In English

Report No.(s): PB98-916710; NTSB/IDBOO-98/10; No Copyright; Avail: CASI; A08, Hardcopy; A02, Microfiche
This publication contains all Judge Initial Decisions and Board Opinions and Orders in Safety Enforcement and Seaman

Enforcement Cases for October 1998.

NTIS

Safety Management; Accident Prevention; Aircraft Accidents

1999_}_6123_ National Transportation Safety Board, Washington, DC USA

Nat_onM Transportation Safety _._oard Aircrafi Acciden_ Report: I_=FI_gM k°h_g E_eounter aml _incon_rolled Coll_sio_

with 'I'errain_ COMAIR Flight 3272_ Embraer EMBd2_RT_ N265CA, Monroe_ Michigam Jam_ary 9_ 11997

Nov. 04, 1998; 362p; In English

Report No.(s): PB98-910404; NTSB/AAR-98/04; No Copyright; Avail: CASI; A16, Hardcopy; A03, Microfiche

The report explains the accident invovling an EMB-120RT, operated by COMAIR Airlines, Inc., as flight 3272, that crashed

during a rapid descent after an tmcommanded roll excursion near Monroe, Michigan, on January 9, 1997. Safety issues in the report

focused on procedures for the use of ice protection systems, airspeed and flap configuration information, stall warning/protection

system capabilities, operation of the autopilot in icing conditions, aircraft icing certification requirements, and icing-related
research.
NTIS

Aircraft Accidents; Aircraft Icing; Accident Im, estigation; Ice Formation; Ice Prevention

1999_615_9 National Transportation Safety Board, Washington, DC USA

Ammal Review (ff Aircraft Accident Data_ U.S° A_r Carrier Operafi(n_s, Calendar Year 1995

Aug. 31, 1998; 80p; In English

Report No.(s): PB98-169147; NTSB/ARC-98/01; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche

This publication presents the record of aviation accidents involving revenue operations of U.S. Air Carriers including

Commuter Air Carriers and On Demand Air Taxis for calendar year 1995. The report is divided into three major sections according

to the federal regulations under which the flight was conducted - 14 CFR 121, Scheduled 14 CFR 135, or Nonscheduled 14 CFR

135. or Nonscheduled 14 CFR 135. In each section of the report tables are presented to describe the losses and characteristics of

1995 accidents to enable comparison with prior years.
NTIS

Air Transportation; General Aviation Aircraft; Aircraft Accidents; Regulations
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1999(_{}61512 National Transportation Safety Board, Washington, DC USA

Nafio_ml Transportation SafeJ, y Board Transportatio_ Initial Decisions al_d Orders and Board Opinions al_d Orders

Adopted and Iss_ed during _he Month of March 1999

Mar. 1999; 196p

Report No.(s): PB99-916703; NTSBflDBOO-99/03; No Copyright; Avail: CASI; A09, Hardcopy; A03, Microfiche

This publication contains all Judges Initial Decisions and Board Opinions and Orders in Safety and Seaman Enforcement
Cases March 1999

NTIS

Air Transportation; Safety Management; Transportation

04

AIRCRAFT COMMUNICATIONS AND NAVIGATION

Includes digital and voice communication with aircraft, air navigation systems (satellite and ground based); and air traffic control.

_999_53728 Naval Surface Warfare Center, Dahlgren Div., Dahlgren, VA USA

A_ Evah_a_io_ of Precise Absolute Navigation (I_N) PerfOrmance Under Dynamic Condition, s b'#_al Repor_

Hermann, Bruce R.; Jan. 1999; 39p; In English

Report No.(s): AD-A362733; NSWCDD/TR-98/113; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

This report describes a method where the Global Positioning System (GPS) Precise Positioning Service (PPS) solutions

recorded in the field can be reprocessed at a later time with the precise ephemerides, without requiring that the observations be

saved. The reprocessing with the precise ephemerides improves the quality of the navigation solutions compared with the

solutions obtained when the real-time broadcast ephemerides are used. This report continues the investigation of the Precise

Absolute Navigation (PAN) technique by exploring its accuracy under two particular conditions. The first condition is operation

with single-frequency observations and use of the broadcast ionospheric model; the second is when the user experiences

appreciable height variations due to his motion, as in an aircraft. Also demonstrated are the accuracy of PAN solutions to simulated

observations from a high-altitude, low-speed platform, such as an Unmanned Aerial Vehicle (UAV).
DTIC

Air Navigation; Global Positioning System; Atmospheric Models; Earth Ionosphere; Navigation

]999_58483 Federal Aviation Administration, Technical Center, Atlantic City, NJ USA

ARTS 111A Termi_al Baseline Research Report

Mogford, Richard H.; Allendoerfer, Kenneth R.; Galushka, Joseph; Apr. 1999; 85p; In English

Report No.(s): AD-A363589; DOT/FAA/CT-TN99/7; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche

This report provides baseline measurements on the Automated Radar Terminal System (ARTS) IIIA. Researchers developed

a set of measurements useful for evaluating the efficiency and effectiveness of terminal air traffic control automation systems.

These measurements followed six high-level operational constructs: Safety, Capacity, Performance, Workload, Usability, and

Simulation Fidelity. to collect these measurements for the ARTS IIIA, we conducted an air traffic control simulation using four

sectors of Boston Terminal Radar Approach Control (TRACON) airspace with a traffic volume representing a 90th percentile day.

Twelve controllers from Boston TRACON served as participants in the 3-week study. Recordings from the Target Generation

Facility and Continuous Data Recording (CDR) systems provided objective data for measures such as the average number of

aircraft controlled and the average number of data entries. Questionnaires and expert observer rating forms provided subjective

data for measures such as the average controller workload and controller performance. This report provides statistics at several

levels of specificity: aggregated across all sectors and runway configurations, by individual sector and runway configuration, and

by 15-min intervals. Data from the study are intended to provide a meaningful representation of the TRACON controller position.

We provide guidance on using these baseline measurements to examine the effectiveness and efficiency of future terminal

automation systems. This guidance includes recommendations for merging quantitative statistics with controller opinion. We also

include recommendations regarding the appropriate and inappropriate use of these data.
DTIC

Automated Radar Terminal System; Automatic Control; Air Traffic Control

1999_{}5974_ National Inst. of Standards and Technology, Time and Frequency Div., Boulder, CO USA

Global Positioning System Receivers a_d Relativity

Ashby, N.; Weiss, M.; Mar. 1999; 56p; In English
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Report No.(s): PB99-151615; NIST/TN-1385; No Copyright; Avail: CASI; A01, Microfiche; A04, Hardcopy

The authors illustrate the general methods for applying relativistic corrections needed by a Global Positioning System (GPS)

receiver in providing time or position to a user. The authors need focus on estimating the geometric range delay, the time GPS

signals require to propagate from the transmitter to the receiver in vacuum. The authors discuss several common uses of GPS

including time tagging at the receiver, time tagging at the transmitter, and earth-fixed timing receivers. The authors include

examples which illustrate these cases numerically.
NTIS

Global Positioning System; Receivers; Relativity
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AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

_qgqe_}535_}4 Goodrich (B. E) Aerospace, Simulation and Algorithm Development Center, Bedford, MA USA

Integrated _1echanical Diagnostics ([_'ID) Hea|tb Usage and _lalmgement System(ltUMS)

Gill, John, Goodrich (B. F.) Aerospace, USA; Workshop on Helicopeter Health and Usage Monitoring Systems; February 1999,

pp. 7-15; In English; See also 19990053503; Copyright; Avail: Issuing Activity (DSTO Aeronautical and Maritime Research Lab.,

P.O. Box 4331, Melbourne, Victoria 3001, Australia), Hardcopy, Microfiche

The USA Navy and USA Marines, in partnership with BFGoodrich Aerospace, have embarked upon an ambitious program

to improve operational readiness and flight safety while slashing maintenance-related costs. That HUMS program is now on the

cusp of an important milestone - installation of the first fully functional system on two aircraft types, the SH-60B support

helicopter and the CH-53E cargo helicopter. The system has evolved under Joint Dual-Use Program Office's (JDUPO)

Commercial Operations and Support Savings Initiative (COSSI) and is now referred to as IMD-HUMS. This paper presents the

system's current state of evolution and outlines how the system will continue to evolve as we strive to achieve fleet-wide

deployment. This paper will describe the components and processes that make up the fully functional and integrated system. It

will also outline the near term implementation plan to prepare for eventual transition from initial installation to fleet-wide

deployment.
Derived from text

Flight Safely; Maintainabilily ; Installing; Helicopters; Diagnosis

:Igqg_e535e5 Helitune Ltd., Malvern, UK
}'lod_lar Distribt_ted HU}'IS: An Overview

Mowbray, Keith, Helitune Ltd., UK; Workshop on Helicopeter Health and Usage Monitoring Systems; February 1999, pp. 17-22;

In English; See also 19990053503; Copyright; Avail: Issuing Activity (DSTO Aeronautical and Maritime Research Lab., p.o.

Box 4331, Melbourne, Victoria 3001, Australia), Hardcopy, Microfiche

Contents include the following: Defining the system; HUMS requirements; The common modules; Availability; On board

laser tracker; Basic system configuration; All up system configuration; Distributed modular HUMS; Engine HUMS functions;
and Transmission HUMS functions.

CASI

Management Systems; Electronic Modules; Availabilily ; Performance Prediction

_999_535_6 Smiths Industries, Inc., Grand Rapids, MI USA

UK _,linistry of Defence Ilea_th and Usage M(mitoring System (IIUMS)

Trammel, Charles, Smiths Industries, Inc., USA; Vossler, Gerald, Smiths Industries, Inc., USA; Workshop on Helicopeter Health

and Usage Monitoring Systems; February 1999, pp. 23-41; In English; See also 19990053503; Copyright; Avail: Issuing Activity

(DSTO Aeronautical and Maritime Research Lab., P.O. Box 4331, Melbourne, Victoria 3001, Australia), Hardcopy, Microfiche

The Health and Usage Monitoring System (HUMS) have been designed with building block approach to allow easy

configuration for: Cockpit Voice and Flight Data Recorder (CVFDR) operation; Usage and exceedance monitoring; Rotor Track

and Balance (RTB); Airframe Vibration Monitoring (AVM); Transmission Vibration Monitoring (TVM); and Engine Vibration

Monitoring (EVM). The UK HUMS Chinook Program will: Tailor and qualify airborne and ground systems, and Provide an

Aircraft Design Authority (ADA) approved installation design.
Derived from text

Monitors; Aerodynamic Balance; Aircraft Design; Flight Recorders; Health
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1999(_}535_}7 Chadwick-Helmuth Co., Inc., E1 Monte, CA USA

][|ealth M_mRori_g _f ][|elic_pters: Applications a_d AchJeveme_ts

Dobrin, Lawrence L., Chadwick-Helmuth Co., Inc., USA; Workshop on Helicopeter Health and Usage Monitoring Systems;

February 1999, pp. 43-48; In English; See also 19990053503; Copyright; Avail: Issuing Activity (DSTO Aeronautical and

Maritime Research Lab., P.O. Box 4331, Melbourne, Victoria 3001, Australia), Hardcopy, Microfiche

History has taught us that the growth of helicopter health monitoring has been more evolutionary that revolutionary. Only

the most sophisticated of helicopter operators whether it be military or commercial invests in the manpower and training to

incorporate some of the software tools made available by "HUMS" suppliers. Developmental offerings of prospective products
and claims of dramatic benefits are in most instances unrealized. As events unfold, we are seeing that permanent on-board

monitoring of basic helicopter functions are nevertheless yielding significant benefits, largely from availability of continuous

recorded data for both immediate light line usage and also for post flight analysis. The most fundamental of monitoring functions;

that of rotor track and balance is yielding important information regarding not only the rotor system but that of associated

components. The extension of rotor track and balance basics yields important clues as to how carefully applied diagnostics to other

rotating components can similarly benefit from the more intensive examination of newly available data. This paper will present

some of the findings that are now possible and the conclusions as to how expansion of basics can lead to a more powerful

operational utility of health monitoring tools.
Derived from text

Aerodynamic Balance; Health; Helicopters; Pos_ight Analysis; Rotary Wings

1999_535_8 Defence Science and Technology Organisation, Aeronautical and Maritime Research Lab., Melbourne, Australia

Vibrati_m Monitori_g (ff Royal Australian Navy Helic_pter_

Blunt, David, Defence Science and Technology Organisation, Australia; ONeill, Peter, Royal Australian Navy, Australia;

Rebbechi, Brian, Defence Science and Technology Organisation, Australia; Workshop on Helicopeter Health and Usage

Monitoring Systems; February 1999, pp. 49-56; In English; See also 19990053503; Copyright; Avail: Issuing Activity (DSTO

Aeronautical and Maritime Research Lab., P.O. Box 4331, Melbourne, Victoria 3001, Australia), Hardcopy, Microfiche
This paper provides a brief background of helicopter vibration monitoring in the, and describes the integrated vibration

monitoring system currently being introduced into their fleet of S-70B-2 Seahawk and SK-50 Sea King helicopters. The system

incorporates standard commercial airframe rotor track and balance equipment, and an AMRL - developed transmission vibration

monitoring system. Both incorporate permanently mounted sensors wired to cabin receptacles, and carry-on / carry-off vibration

analysers.
Author

Vibration; Monitors; Sh-3 Helicopter; Aerodynamic Balance

IL_}9_R_}53511 Vibro-Meter S.A., Fribourg, Switzerland

R(YD_J_S(trademark): Re-Writing the Mammal o_ Rotor Track and Jgalance

Cant, Robert, Vibro-Meter S.A., Switzerland; Workshop on Helicopeter Health and Usage Monitoring Systems; February 1999,

pp. 89-98; In English; See also 19990053503; Copyright; Avail: Issuing Activity (DSTO Aeronautical and Maritime Research

Lab., P.O. Box 4331, Melbourne, Victoria 3001, Australia), Hardcopy, Microfiche

ROTABS(TM) is an integral part of the eurocopter aircraft recording and monitoring system EUROARMS. It is more

comprehensive system. It has superior balance result. Also simplified/safer operation and has high reliability stand - alone or

integrated system.
CASI

Monitors," Automatic Control," Military Helicopters

1999_535_ 5 Defence Science and Technology Organisation, Aeronautical and Maritime Research Lab., Melbourne, Australia

He_c_pter Struct_wa_ Usage M_itorh_g Work at DSTO A_r|¥ame_ and E_g_es D_v_s_

Lombardo, Domenico, Defence Science and Technology Organisation, Australia; Workshop on Helicopeter Health and Usage

Monitoring Systems; February 1999, pp. 137-151; In English; See also 19990053503; Copyright; Avail: Issuing Activity (DSTO

Aeronautical and Maritime Research Lab., EO. Box 4331, Melbourne, Victoria 3001, Australia), Hardcopy, Microfiche

Pilot Questionnaire data used to create new usage spectrum for Australian Black Hawk. Quantitative program proposed for

measuring Black Hawk usage, Usage monitoring research looking at: economic effectiveness of usage monitoring - estimation
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ofgrossWeightfromindirectmeasurement;andapplicationofA1techniquestoexamineproblemsofidentifyingflightconditions
withminimalinformation.
CASI
Airframes; Helicopters; Monitors; Engine Control

1999_53517 Aerostructures, Inc., Arlington, VA USA

He_ic_)pter l[Jsage _'l(mit_)ring l[Jsi_g the MaxLife System

White, David, Aerostructures, Inc., USA; Workshop on Helicopeter Health and Usage Monitoring Systems; February 1999, pp.

167-179; In English; See also 19990053503; Copyright; Avail: Issuing Activity (DSTO Aeronautical and Maritime Research

Lab., RO. Box 4331, Melbourne, Victoria 3001, Australia), Hardcopy, Microfiche

Contents include the following: Overview of Aerostructures; Specialized Usage Monitoring Expertise; AH-1W Usage

Monitoring Results; and MaxLife System and Programs.
CASI

Monitors; AH-1W Helicopter; Life (Durability); Damage Assessment

1999_(_5352(_ Analysis, Management and Systems (Pty) Ltd., South Africa

Heahh and Usage _%'_onit_)r_g System f(_r the Hawk Aircraf_

Havinga, M. C., Analysis, Management and Systems (Pty) Ltd., South Africa; Botes, C. J., Analysis, Management and Systems

(Pty) Ltd., South Africa; Workshop on Helicopeter Health and Usage Monitoring Systems; February 1999, pp. 217-225; In

English; See also 19990053503; Copyright; Avail: Issuing Activity (DSTO Aeronautical and Maritime Research Lab., RO. Box

4331, Melbourne, Victoria 3001, Australia), Hardcopy, Microfiche

This paper describes the Health and Usage Monitoring System for the Hawk aircraft supplied to the Royal Australian Air

Force. British Aerospace MA&A placed a contract upon AMS for the development of a HUMS with the following functionality:

(a) Avionics equipment health monitoring. (b) Flight data recording in crash protected memory. (c) Cockpit voice data recording

in crash protected memory. (d) An airframe fatigue monitoring system. (e) Low cycle fatigue monitoring of the engine. Health

Monitoring is conducted by the sampling and storage of avionics equipment built-in test data. When a failure occurs the relevant

environmental data is stored which allows detailed analysis of failure conditions on the aircraft. In addition, failure discretes as

asserted by the OBOGS are monitored and stored by the HUMS. Airframe Usage Monitoring is conducted by sampling and

processing of strain gauges mounted at key locations within the aircraft. Engine Usage Monitoring is conducted by the sampling

and processing of key engine parameters sampled from engine and aircraft sensors. The HUMS consists of a Data Acquisition

Unit, a Crash Survivable Memory Unit, a Flightline System and a Desktop System. The Data Acquisition Unit samples, processes

and stores data from sensors and aircraft equipment. It formats and transmits flight data to the Crash Survivable Memory Unit.

All stored data is transmitted to the Flightline System during upload and download operations at the aircraft flightline. The Crash

Survivable Memory Unit receives formatted flight data frames for the Data Acquisition Unit and samples voice data from the

Cockpit Audio Management Unit and stores this data in crash protected memory.
Author

Health; Aircraft Equipment; Airframes; Crashes; Data Acquisition; Failure

1999_(_53565 Dayton Univ. Research Inst., Research Inst., OH USA

(lpdate (ff the Probability _)|°Fracture (PROF) C_m_pu_er Pro)gram f_)r Aging Aircrafi Risk A_aly_s_ V(_h_me i_

M(_difieatious and User's Guide Final Repor_ Sepo 1996 _ Nov. 1998

Hovey, Peter W.; Berens, Alan R; Loomis, John S.; Nov. 1998; 92p; In English

Contract(s)/Grant(s): F09603-95-D-0175; AF Proj. FAAF

Report No.(s): AD-A363010; UDR-TR-1998-00154-VOL-1; AFRL-VA-WP-TR-1999-3030; No Copyright; Avail: CASI; A05,

Hardcopy; A01, Microfiche

The computer program, Probability of Fracture (PROF) was written to facilitate the Air Force implementation of structural

risk analyses. The fracture probabilities from a PROF run directly complement the deterministic damage tolerance analyses that

form the bases for structural maintenance actions. However, there are many structural scenarios that cannot be modeled directly

by a single PROF run, but can be analyzed through the combination of multiple PROF runs. These include the scenarios introduced

by widespread fatigue damage and corrosive thinning. While these more complex applications of PROF have been demonstrated,

they were difficult to implement because of the post processing required of the individual PROF runs. Further, to accommodate

the calculation of failure due to discrete source damage in the presence of widespread fatigue damage, a different failure criterion

was needed. Therefore, PROF was updated to accommodate these calculations and to incorporate more robust computational
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algorithms.ThisreportdescribesthemodificationsmadetoPROFandservesasausersguidefortheprogram.Volume2isa
programmersguidetothePROFsoftware.
DTIC
Probability Theory; Risk; Structural Analysis; User Manuals (Computer Programs); Aging (Metallurgy); Cracking (Fracturing)

_999_53655 Defence Science and Technology Organisation, Aeronautical and Maritime Research Lab., Melbourne Australia

Re_dual S_ress _ea_uremen_s and B_eh_g Wedge Durability |)ata f_r _he Pr_p_sed 47_ _uIkhead l_ded Repair

Olsson-Jacques, Christina; Nov. 1998; 32p; In English

Report No.(s): AD-A361706; DSTO-TN-0178; DODA-AR-010-675; No Copyright; Avail: CASI; A03, Hardcopy; A01,
Microfiche

Fatigue cracking problems have occurred in the F/A-18 470.5 bulkhead during initial full scale testing. The surface of this

bulkhead is shot-peened to introduce compressive residual stress to increase the fatigue life of the component as part of the

manufacturing and maintenance program. The Aeronautical and Maritime Research Laboratory (AMRL) is investigating the

effect of applying a composite patch to reduce the critical strains in the crotch area. Boeing wedge durability tests were used to

define the most suitable metal preparation procedure to apply a durable patch to a shotpeened aluminium alloy surface. The x-ray

diffraction technique was used to assess any reduction in the beneficial shot-peened residual stress after typical abrasion and heat

treatment stages in the preparation procedure. It was found that the abrasion and heat treatment processes used to achieve the most

durable surface treatment for bonding did not significantly reduce the beneficial compressive surface stresses induced by the

shot-peening process.
DTIC

Aircraft Maintenance; Bonded Joints; Bulkheads; Fatigue Life; Crack Propagation; Residual Stress; Adhesive Bonding; Metal

Surfaces; Stress Measurement; Shot Peening

i_999_53656 Air Force Inst. of Tech., School of Engineering, Wright-Patterson AFB, OH USA
_I_raa_ed Aer_a_ Vehicle _'_ss_ Level S_ulafi_

Walston, Jennifer G.; Mar. 1999; 73p; In English

Report No.(s): AD-A361707; AFIT/GOR/ENS/99M-17; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

We develop an object-oriented simulation that models the surveillance and Active Suppression of Enemy Air Defense

(SEAD) missions of the Unmanned Aerial Vehicle (UAV) RQ-1A Predator. The simulation, written in Java using the Silk

simulation package, interfaces with a Reactive Tabu Search routing algorithm to provide optimal UAV routes. The routing

algorithm is called by the simulation to account for changes in weather conditions and to provide a means of dynamically retasking

the UAV. The simulation and analysis support a UAV Battlelab initiative to test the operational effects of proposed changes in

Predator performance and UAV capability to perform in an Active SEAD mission. Analysis efforts examine the effect of speed,

endurance, and weather susceptibility on UAV operational effectiveness and the effects of radar cross section, threat density, and

threat lethality on UAV Active SEAD mission performance.
DTIC

Pilotless Aircraft; Object-Oriented Programming; Computerized Simulation; Flight Simulation; Aerial Reconnaissance; Routes

_999_53657 Air Force Inst. of Tech., School of Engineering, Wright-Patterson AFB, OH USA

Dynamic L_ma_ed Aer_a_ Vehicle (UAV) l_u_h_g w_h a Java-Encircled Reactive Tabu Search _le_aheur_c

ORourke, Kevin P.; Mar. 1999; 13 lp; In English

Report No.(s): AD-A361708; AFIT/GOA/ENS/99M-06; No Copyright; Avail: CASI; A07, Hardcopy; A02, Microfiche

In this paper we consider the dynamic routing of unmanned aerial vehicles (UAVs) currently in operational use with the US

Air Force. Dynamic vehicle routing problems (VRP) have always been challenging, and the airborne version of the VRP adds

dimensions and difficulties not present in typical ground-based applications. Previous UAV routing work has focused on primarily

on static, pre-planned situations; however, scheduling military operations, which are often ad-hoc, drives the need for a dynamic

route solver that can respond to rapidly evolving problem constraints. With these considerations in mind, we examine the use of

a Java-encoded metaheuristic to solve these dynamic routing problems, explore its operation with several general problem classes,

and look at the advantages it provides in sample UAV routing problems. The end routine provides routing information for a UAV

virtual battlespace simulation and allows dynamic routing of operational missions.
DTIC

Pilotless Aircraft; Heuristic Methods; Traveling Salesman Problem; Dynamic Programming; Object-Oriented Programming;

Jm, a (Programming Language); Routes; Flight Plans
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IL_9_0_}53664 Federal Aviation Administration, Airport and Aircraft Safety Research and Development Div., Atlantic City, NJ
USA

C_mparis_n _f |_oundary C_rrectio_ Factor S_luti_s f_w ']fw_ Symmetric Crack_ i_ a Straight-Shank H_le Final Report

Bakuckas, J. G.; Apr. 1999; 30p; In English

Report No.(s): PB99-147399; DOT/FAA/AR-98/36; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

This report compares the mode I boundary correction factor solutions for two symmetric elliptical cracks emanating from

a straight-shank hole. A global-intermediate-local (GIL) hierarchical approach was developed using the finite element method

(FEM). Comparisons were made with the following methods: the FEM with the equivalent domain integral, semiempirical
boundary correction factor equations, the finite element alternating method, the boundary element method with the crack opening

displacement approach, the boundary element method using special crack-tip elements, and the three-dimensional weight
function method.

NTIS

Boundary Element Method; Cracking (Fracturing); Correlation

_999_53793 APR Consultants, Inc., Medway, OH USA

A Practical _'_eth_d fi_r Aircrafl IAfe E_ha_ceme_t Fina_ Report

May 1998; 26p; In English

Contract(s)/Grant(s): F33615-97-C-3214

Report No.(s): AD-A362642; STTR-97-142; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The purpose of this Phase I effort was to prove the feasibility of reducing dynamic loads induced into aircraft structure by

increasing landing gear strut precharge pressure. Reducing dynamic loads will reduce fatigue damage to aircraft structure resulting

in life extension and reduced maintenance and inspections. An additional purpose of this effort was to determine the "degree" of

life enhancement that can be achieved. Finally, commercial aircraft operations and maintenance organizations were contacted to

determine the level of ground loads related problems that occur in day to day operations. A NASA Langley instrumented A-6 main

landing gear strut was used to experimentally validate the concept. Computer simulations were used to predict dynamic load

reductions for a large matrix of conditions for a variety of aircraft. The computer predictions were used to assess the potential life
enhancement that could be achieved. Questionnaires were sent to a variety of commercial airline organizations requesting

information regarding maintenance, inspection and structural failure data that relate to this effort. Phase I of this effort proved

conclusively (both analytically and experimentally) that ground loads can be reduced by 40% or more by increasing strut

precharge pressure. Estimated improvements in life of up to 15% were calculated for a randomly selected structure. A "hot spot"

would show much greater improvement. The results of Phase I were better than anticipated. The application of this technology

will include military and civilian aircraft. The aircraft that will benefit the most will be large flexible aircraft such as commercial

jets and military bomber and cargo aircraft that operate heavy and on rough runways.
DTIC

Dynamic Loads; Aircraft Structures; Fatigue (Materials); Structural Failure; Struts

_999_054836 NASA, Washington, DC USA

T_ward Mach 2: The D_uglas D-55S Pro)gram

Hunley, J. D., Editor, NASA Dryden Flight Research Center, USA; 1999; 172p; In English

Report No.(s): NASA/SP-1999-4222; NAS 1.21:4222; ISBN 0-16-049962-3; No Copyright; Avail: CASI; A08, Hardcopy; A02,
Microfiche

This monograph contains the edited transcript of a symposium marking the 50th anniversary of this aircraft's first flight in

1948. A sister aircraft to the more well-known rocket-powered X-I, the jet-powered D-558 gave NACA researchers many useful

insights about the transonic speed range. Several of the original aircraft pilots present accounts of their involvement in the
program. Appendices include design specifications for the Douglas D-558-1 and -2 as well as declassified documentation and

memoranda (1949-1957) regarding the progress of the program.
Author

D-558 Aircraft; Aircraft Design; Histories; Transonic Speed

:_9_)9_5_2_ British Aerospace Public Ltd. Co., Military Aircraft and Aerostructures, Warton, UK

Te_t a_d Evah_a_n _ the New _'_He_hm_: A E_w_pea_ Ind_str_a_ Perspective

Lee, R. N., British Aerospace Public Ltd. Co., UK; Third Test and Evaluation International Aerospace Forum. The Management

and Technology Trends of Ranges and Facilities into the 21st Century: Proceedings; 1998, pp. 4.1-4.7; In English; See also

19990058200; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London, W1V 0BQ, UK),

16



Hardcopy,Microfiche
Thepaperinitiallyreviewsthefactorswhichhaveinfluencedthebusinesssincethe1950'sandinvestigatesthetrendswhich

havedrivenpolicy.It discussesthemovestowardsasmallerUKIndustrywiththeadventofthegrowingaffordabilityissueand
someofthemeasuresadoptedinresponse.Thereviewcontinueswithanassessmentofthecurrentinternationalsceneandthe
impactthatthisisperceivedtohaveonEuropeanProgrammesandtheirassociatedTestandEvaluation.Fromthisbase,
considerationisgiventothefutureneedsoftestingwithinEurope,bothintermsoftesttechnologyandtestinfrastructure.A
numberof issuesareraisedwithregardtonationalfacilities,theiraffordabilityandcapability.Thepaperconcludeswithan
assessmentoftheseissuesandproposesanumberofchallengeswhichneedtobeaddressedtosatisfyEuropeanIndustryneeds.
Author

Performance Tests; Evaluation; Commerce

1999_58214 Defence Evaluation Research Agency, Airborne Instrumentation, Aberporth, UK

Changing Requirements fi_r Aerial _l_rgets

Buck, J. K., Defence Evaluation Research Agency, UK; Towning, J. N., Defence Evaluation Research Agency, UK; Third Test

and Evaluation International Aerospace Forum. The Management and Technology Trends of Ranges and Facilities into the 21st

Century: Proceedings; 1998, pp. 20.1-20.5; In English; See also 19990058200; Copyright; Avail: Issuing Activity, Hardcopy

With the increasing sophistication of new weapon systems the overriding requirement for aerial targets, is that they should

be realistic: i.e. they should have the same signature, size, shape and performance of the threats that they are replicating. In many

cases the only way all the above criteria can be met simultaneously is by effectively replicating the threat itself, for example the

use of full scale drones. This approach although very thorough is rather expensive. If however only a limited number of target

characteristics are required it becomes possible to use cheaper alternatives, such as enhanced sub scale drones and/or towed

targets. The types of enhancement required .include thermal and radar cross section augmentation. The signatures of the present
generation of sub scale drones and towed targets, both IR and radar augmented versions, are unrepresentative of the threats that

are now being considered by weapon system designers. This short coming is particularly prominent when weapons fitted with

IR imaging seekers are being tested, because these targets have reduced spatial dimensions and, in the case of towed targets, consist

of a single point source of radiation. The seeker could identify this small point as a decoy and ignore it, and start searching for

another target, possibly finding the towing aircraft. A similar situation exists for weapons fitted with radar seekers, which may

look for effects such as scintillation, glint and engine modulation rather than just the largest return. This paper describes the various

augmentation techniques available and under development by Airborne Instrumentation, T&E Ranges Sector, DERA Aberporth,

and WX3, Weapons Sector, DERA Fort Halstead, to enhance sub scale drone and towed targets in an attempt to provide realistic

representations of typical threats.
Author

Weapon Systems; Target Drone Aircraft; Scintillation; Homing Devices; Airborne Equipment

1999_59_}91 Intergraph Corp., Federal Systems Div., Huntsville, AL USA
I[3SAF ][x_g_sfics Pr_ce_s O_m_.afi_m Study f_r _the A_rcraf_ Asse_ Sus_Mnmen_ Princess, V_h_me 3. Full,re _t_be Asse_

S_stainment Precess Mode_ Final Rep_r_

Adamson, Anthony; Tribble, Dorothy J.; Dec. 31, 1998; 176p; In English

Report No.(s): AD-A363883; AFLMA-LM199731101-VOL-3; No Copyright; Avail: CASI; A09, Hardcopy; A02, Microfiche

This USAF Logistics Process Optimization Study for the Aircraft Asset Sustainment Process -- Phase II Report is the second

in a series of technical reports prepared under AFLMA Project LM9731101. It is published as three separate volumes. Volume

I, USAF Logistics Process Optimization Study for the Aircraft Asset Sustainment Process -- Phase II Report, discusses the result

and cost/benefit analysis of testing three initiatives at Langley Air Force Base as possible solutions to several findings discussed

in the Phase I Report, USAF Logistics Asset Sustainment As Is Process. Volume II, (To Be Models), contains the To-Be Retail

Asset Sustainment Process Model displaying the activities and functions related to the improved processes for receipt, storage,

issue and delivery of materiel as tested at Langley Air Force Base, Virginia Volume III, (Furore Retail Aircraft Asset Sustainment

Process Models,) is published as a stand-alone volume of this report. Volume III contains a discussion of the Reengineering Team's

efforts in the development of a logistics process model for a more distant future asset sustainment scenario tmconstrained by

today's logistics information systems limitations. It also contains a process model reflecting the Reengineering Team's vision of

the future asset sustainment process.
DTIC

Logistics Management; Aircraft Models; Logistics; Cost Effectiveness
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1999(_{}59_92 Intergraph Corp., Federal Systems Div., Huntsville, AL USA

USAF Logistics Process Optimizatio_ Study for the Aircraft Asset Sustainment Process, Volume l Fin(,d Report

Adamson, Anthony; Tribble, Dorothy J.; Dec. 31, 1998; 188p; In English; Prepared in collaboration with Intergraph Corp.,
Huntsville, AL. ADA363883 ADA363885

Report No.(s): AD-A363884; AFLMA-LM199731101; No Copyright; Avail: CASI; A09, Hardcopy; A02, Microfiche

This USAF Logistics Process Optimization Study for the Aircraft Asset Sustainment Process -- Phase II Report is the second

in a series of technical reports prepared under AELMA Project LM9731101. It is published as three separate volumes. Volume

I, USAF Logistics Process Optimization Study for the Aircraft Asset Sustainment Process -- Phase II Report, discusses the result
and cost/benefit analysis of testing three initiatives at Langley Air Force Base as possible solutions to several findings discussed

in the Phase I Report, USAF Logistics Asset Sustainment As Is Process. Volume II, (To Be Models), contains the To-Be Retail

Asset Sustainment Process Model displaying the activities and functions related to the improved processes for receipt, storage,

issue and delivery of materiel as tested at Langley Air Force Base, Virginia Volume III, (Future Retail Aircraft Asset Sustainment

Process Models,) is published as a stand-alone volume of this report. Volume III contains a discussion of the Reengineering Team's

efforts in the development of a logistics process model for a more distant future asset sustainment scenario unconstrained by

today's logistics information systems limitations. It also contains a process model reflecting the Reengineering Team's vision of

the future asset sustainment process.
DTIC

Aircraft; Logistics; Cost Effectiveness; Aircraft Models

I_999_}_59_D3 Intergraph Corp., Federal Systems Div., Huntsville, AL USA

USAF Logistk°s Process Optimization St_dy fur the Aircraft Asset S_staim_e_t Process, Vohm_e 2 FinM Report

Adamson, Anthony; Tribble, Dorothy J.; Dec. 31, 1998; 249p; In English; Prepared in collaboration with Intergraph Corp.,
Huntsville, AL. ADA363883 ADA363884

Report No.(s): AD-A363885; AFLMA-199731101; No Copyright; Avail: CASI; All, Hardcopy; A03, Microfiche

This USAF Logistics Process Optimization Study for the Aircraft Asset Sustainment Process -- Phase II Report is the second

in a series of technical reports prepared under AELMA Project LM9731101. It is published as three separate volumes. Volume

I, USAF Logistics Process Optimization Study for the Aircraft Asset Sustainment Process -- Phase II Report, discusses the result

and cost/benefit analysis of testing three initiatives at Langley Air Force Base as possible solutions to several findings discussed

in the Phase I Report, USAF Logistics Asset Sustainment As Is Process. Volume II, (To Be Models), contains the To-Be Retail

Asset Sustainment Process Model displaying the activities and functions related to the improved processes for receipt, storage,

issue and delivery of materiel as tested at Langley Air Force Base, Virginia Volume III, (Future Retail Aircraft Asset Sustainment

Process Models,) is published as a stand-alone volume of this report. Volume III contains a discussion of the Reengineering Team's

efforts in the development of a logistics process model for a more distant future asset sustainment scenario unconstrained by

today's logistics information systems limitations. It also contains a process model reflecting the Reengineering Team's vision of

the future asset sustainment process.
DTIC

Logistics; Aircraft Models; Cost Effectiveness

1999_59663 Science Applications International Corp., Albuquerque, NM USA

Compensating I_r Latency VariaHo_s _ Air-to-Air M_s_le Tand E Using L_ve Ah_c_a|_ Li_ked _o a IVl_ssile HWIL

McKee, Larry; Mar. 1998; 1 lp; In English; Presented at the Simulation Interoperability Workshop, Mar 98, Orlando, FL.

Report No.(s): AD-A359414; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The Live Fly Phase (LFP) of the Systems Integration Test (SIT) was executed by the Joint Advanced Distributed Simulation

(JADS) Joint Test Force (JTF) and the 46th Test Wing at Eglin AFB, FL during 1997. The purpose of the SIT was to evaluate the

utility of using advanced distributed simulation (ADS) to support cost-effective testing of an integrated missile weapon/launch

aircraft system in an operationally realistic scenario. The SIT missions simulated a single shooter aircraft launching an air-to-air

missile against a single target aircraft. In the LFP, the shooter and target were represented by live aircraft and the missile by a

simulator. ADS techniques were used to link two live F-16 fighter aircraft flying over the Eglin Gulf Test Range to the AMRAAM

AIM-120 hardware-in-the-loop (HWlL) simulation facility at Eglin. In order for this linking to have utility for the T&E of the

AMRAAM missile under test, the latency variations between the live aircraft and the missile HWlL simulation facility had to be

removed so that the aircraft entity state and missile launch data could be properly synchronized to the missile simulation. This

paper presents the techniques used to synchronize inputs to the missile HWlL simulation and their effectiveness at achieving the
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requireddegreeofsynchronization.Also,theresultinglatencyischaracterized,andconclusionsonT&EapplicationsoftheLFP
ADSconfigurationaregiven.
DTIC
F-16 Aircraft; Air to Air Missiles; Distributed Interactive Simulation; Hardware-In-The-Loop Simulation; Missile Tests

1999{}_6_92g Federal Aviation Administration, William J. Hughes Technical Center, Atlantic City, NJ USA

Beechcraf_ 19_0C Ver_icM Impact '-fes_

McGuire, R. J.; Vu, T.; May 1999; 24p; In English

Report No.(s): PB99-149726; DOT/FAA/AR-TN99/25; No Copyright; Avail: CASI; A01, Microfiche; A03, Hardcopy

In October 1995, a commuter category Beechcraft 1900 C airliner was subjected to a vertical impact drop test at the William

J. Hughes Technical Center, Atlantic City International Airport, New Jersey. The purpose of this test was to measure the impact

response of the fuselage, cabin floor, cabin furnishings (including standard and modified seats), and anthropomorphic test

dummies. The test was conducted to simulate the vertical velocity component of a severe but survivable crash impact. A low-wing,

19-passenger fuselage was dropped from a height of 11'2' resulting in a vertical impact velocity of 26'8' per second. The airframe

was configured to simulate a typical flight condition, including seats (normal and experimental), simulated occupants, and cargo.

For the test the wings and engines were removed; the vertical and horizontal stabilizers were removed; the landing gear was
removed; and the pilot and copilot seats were not installed. The data collected in the test and future tests will supplement the

existing basis for improved seat and restraint systems for commuter category of Code of Federal Regulation, 14 CFR Part 23,

airplanes.
NTIS

Impact Tests; Beechcraft Aircraft; Stabilizers (Fluid Dynamics)

06

AIRCRAFT INSTRUMENTATION

Includes cockpit and cabin display devices; and flight instruments.

1999{}{_5845{} Helsinki Univ. of Technology, Radio Lab., Espoo Finland

Mappi_g of H,S Scatterers and Suppressio_ of Scatter Errors

Hahkio, T. I.; Nov. 12, 1998; 74p; In English

Report No.(s): PB99-133472; Copyright; Avail: National Technical Information Service (NTIS), Microfiche

This thesis deals with multipath scatter disturbances in the Instrument Landing System (ILS) of the civil aviation, their

properties, methods of suppressing them during flight, and calculation methods for their mapping on the basis of the data contained

in the flight inspection records. Simulated examples as well as results obtained from inspection flights in Kajaani, Kauhava,

Kuusamo and New Dehli are shown, compared and discussed.
NTIS

Instrument Landing Systems; Multipath Transmission; Scattering; Landing Aids

07

AIRCRAFT PROPULSION AND POWER

Includes prime propulsion systems and systems components, e.g., gas turbine engines and compressors; and onboard auxiliary
power plants for aircraft.

1999{}(}$3SI 4 Howard (Paul L.), Newmarket, NH USA

A S_raw Ma_ for _he I_tegraHo_ o| °V_brat_on a_d O_ Debris Technob>gies

Howard, Paul L., Howard (Paul L.), USA; Reintjes, John, Naval Research Lab., USA; Workshop on Helicopeter Health and Usage

Monitoring Systems; February 1999, pp. 131-136; In English; See also 19990053503; Copyright; Avail: Issuing Activity (DSTO

Aeronautical and Maritime Research Lab., RO. Box 4331, Melbourne, Victoria 3001, Australia), Hardcopy, Microfiche

Diagnosis of faults in mechanical systems has traditionally involved analysis of vibration data and analysis of oil borne debris

captured by magnets placed in the lubricating oil stream and has relied heavily upon trained expert analysis of data. Because the

technologies are expert intensive and quite different in practice, they have remained basically separate analytical technologies.

Each technology requires specific expert interpretation of data. Generally, neither answers the question "what's failing and how

bad is it?". Data in "g's rms." and "parts per million of iron" will normally be compared to limit values. This usually occasions
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review by a trained technician to determine the course of action to be followed and may or may not signal the existence of a

problem. Optical analysis of oil borne debris by experienced technicians can provide additional information on machine condition

well in advance of failure, but the accuracy of the analysis is still highly dependent on the capability of the human expert. Attempts

to automate these analysis processes have mostly been rewarded by a high incidence of false alarms. Operators of early HUMS

systems overcame these limitations by employing human expert analysis of data. Sometimes multiple indications were required

before a problem was recognized. Currently HUMS systems must rely almost exclusively upon vibration analysis for detection

of most faults, partly because automation of oil debris analysis has fallen behind basic HUMS technology development. While

some of the critical HUMS detectable faults do not produce significant levels of oil borne debris, there are many that do. Reliance
on prior technology, such as chip detectors and particle sensors / counters, has not allowed development of a truly robust, low false

alarm rate, mechanical diagnostic system. New oil debris technology, such as LaserNet, which directly identifies the surface

fatigue fault mode(s) from particle shape, can assess severity, and trend growth of significant faults could provide a way forward

for integration of vibration and oil debris technologies to produce a superior diagnostic approach. This paper identifies some

current technology roadblocks and offers a straw man framework for such an integration process.
Derived from text

Failure; Dynamic Structural Analysis; Lubricating Oils; False Alarms

1999_}_3_19 Institute for Aerospace Research, Ottawa, Ontario Canada

Developmen|:s h_ Nru_I_J.rnsive Diagnostics for Engi_e Cru_difion MrufiJ.(wing

Bird, Jeff W., Institute for Aerospace Research, Canada; Mulligan, M. F., Institute for Aerospace Research, Canada; MacLeod,

J. D., Institute for Aerospace Research, Canada; Little, D., National Defence Headquarters, Canada; Workshop on Helicopeter

Health and Usage Monitoring Systems; February 1999, pp. 203-216; In English; See also 19990053503; Copyright; Avail: Issuing

Activity (DSTO Aeronautical and Maritime Research Lab., RO. Box 4331, Melbourne, Victoria 3001, Australia), Hardcopy,
Microfiche

Knowledge of the condition of a gas turbine engine is essential for both flight safety and cost effective operations, particularly

in the military environment with severe operating conditions, critical missions and limited fleets. One option is for military

operators to look for new engine condition assessment tools However, these tools must be practical for use on an operational base
or at least in an overhaul centre, if real benefits are to be seen. Non-intrusive sensors using thermal radiation and spectroscopic

analysis appear as promising technologies. The Institute for Aerospace Research of the National Research Council of Canada is

working with the Canadian Department of National Defence to assess the effectiveness of these two, engine condition monitoring

methods. The real-time, online capabilities of these two methods are of particular interest. Results of bench and implanted fault

studies are shown for the infrared thermography study, demonstrating fault isolation in a test cell environment. Limited implanted

fault tests with actual turbine rubs in a J85 turbojet are also reported to demonstrate early promising results for the use of

spectroscopy. Field usage assessments are a key part of the overall project; some details are given of the use of the thermography

tool at an overhaul centre and also on the flight line.
Author

Nonintrusive Measurement; Turbojet Engines; Faults; Diagnosis; Gas Turbine Engines

1999_'_53567 Naval Postgraduate School, Monterey, CA USA

Thrus|: Augmen|:afio_ for a Sruall T_rbojet Engine

Hackaday, Gary L.; Mar. 1999; 90p; In English

Report No.(s): AD-A362981; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche

A Sophia J450 (nine pounds of thrust) gas turbine engine was used first to examine the thrust augmentation generated using

an ejector shroud. Experimental results obtained with and without the ejector were compared with performance predicted using

an engine code and a one-dimensional ejector analysis. The engine code was revised to incorporate a radial turbine and the correct
compressor map. Thrust augmentation of 3-10% was measured and the trends were correctly predicted. Second, an engine shroud

was designed and installed around the engine and flow measurements were conducted to determine the entrainment rate in the

shroud. The engine shroud was the initial step toward designing a turboramjet.
DTIC

Thrust Augmentation; Turboramjet Engines; Aircraft Engines; Gas Turbines

1999{}_4416 Johns Hopkins Univ., Whiting School of Engineering, Columbia, MD USA

3ANNAF Airbrea_hing Propulsion S_bcommit_ee and 35_h C_mbusfion Subcommittee Meefing_ V_lume I

Fry, Ronald S.; Gannaway, Mary T.; Rognan, Melanie; Dec. 1998; 73p; In English, 7-11 Dec. 1998, Tucson, AZ, USA

Contract(s)/Grant(s): SP0700-97-D-4004
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ReportNo.(s):AD-A363687;CPIA-PUB-682-VOL-1;NoCopyright;Avail:Availability:CPIA,10630LittlePatuxentParkway,
Suite202,Columbia,MD21044-3204,Microfiche

Thisdocument,CPIAPublication682,VolumeI, isacompilationof5unclassified[unlimitedtechnicalpapers(approvedfor
publicrelease)whichwerepresentedatthe1998meetingoftheJointArmy-Navy-NASA-AirForce(JANNAF)Airbreathing
PropulsionSubcommittee(APS)andCombustionSubcommittee(CS)heldjointlywiththePropulsionSystemsHazards
Subcommittee(PSHS).Themeetingwasheldon7-11December1998atRaytheonSystemsCompanyandtheMarriottHotel,
Tucson,AZ. TopicscoveredincludeHyTechtechnologydevelopment,hydrocarbonfueldevelopmentfor hypersonic
applications,pulsedetonationpropulsionsystemdevelopmentandarcheatersfordirect-connectscramjettesting.
DTIC
Air Breathing Engines; Propulsion System Configurations; Propulsion System Performance; Hydrocarbon Fuels; Systems

Engineering

]L999e_},%-_726 American Robot Corp., Oakdale, PA USA

RetiremenJ: for Cause/Engine Structural I_tegrJty Program; Advanced Capability _vlofion Co_troller Final Report_ Aug,

1996 =Apr_ 1998

Collins, Peyton, American Robot Corp., USA; Oct. 16, 1998; 31p; In English

Contract(s)/Grant(s): F33615-96-C-5259; AF Proj. 3153

Report No.(s): AD-A363487; AFRL-ML-WP-TR-1998-4199; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The Air Force has developed, tested, and implemented an on-line-replacement upgrade for its Retirement for Cause (RFC)

capability. It has replaced an expensive, custom designed, obsolete, green screen/numeric keypad controller with a commercial

off the shelf, Windows NT, active matrix touch screen PC with better motion controlled performance and approximately half the

cost. Four systems have been installed to date and are operational.
DTIC

Aircraft Engines; Robots; Structural Failure

08

AIRCRAFT STABILITY AND CONTROL

Includes aircraft handling qualities; piloting; flight controls; and autopilots.

]999_5441_7 Ohio State Univ., Dept. of Aerospace Engineering Applied Mechanics and Aviation, Columbus, OH USA

New Contrel |)esign Techniques Tailored t(_ Smar_ S_rudura_ Systems Finag Repo_; 5 May 1997 _ 5 J_n. 1998

Yedavalli, R. K.; Nov. 1998; 48p; In English

Contract(s)[Grant(s): F33615-97-1-3207; AF Proj. 2302

Report No.(s): AD-A363850; AFRL-VA-WP-TR-1998-3080; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

In this research, a new observer based control design specifically tailored to smart aeroelastic systems is presented. This truly

multi-disciplinary system of an elastic structure with piezoelectric actuating and sensing under external aerodynamic load is

modeled with an integrated finite element method. A new control design algorithm based on
DTIC

Piezoelectricity; Finite Element Method; Detection; Control Systems Design

]L999eg}[_464[_ NASA Langley Research Center, Hampton, VA USA

Transonk: Flutter Suppression Con'S:to! Law DesJg_ Analysis and Wind-Tunne! ResulJ:s

Mukhopadhyay, Vivek, NASA Langley Research Center, USA; 1999; In English; Aeroelasticity and Structural Dynamics 1999,

22-25 Jun. 1999, Williamsburg, VA, USA

Report No.(s): IFA-1999; Copyright; Avail: Issuing Activity, Hardcopy, Microfiche

The benchmark active controls technology and wind tunnel test program at NASA Langley Research Center was started with

the objective to investigate the nonlinear, unsteady aerodynamics and active flutter suppression of wings in transonic flow. The

paper will present the flutter suppression control law design process, numerical nonlinear simulation and wind tunnel test results

for the NACA 0012 benchmark active control wing model. The flutter suppression control law design processes using (1)

classical, (2) linear quadratic Gaussian (LQG), and (3) minimax techniques are described. A unified general formulation and

solution for the LQG and minimax approaches, based on the steady state differential game theory is presented. Design

considerations for improving the control law robustness and digital implementation are outlined. It was shown that simple control

laws when properly designed based on physical principles, can suppress flutter with limited control power even in the presence
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oftransonicshocksandflowseparation.Inwindtulmeltestsinairandheavygasmedium,theclosed-loopflutterdynamicpressure
wasincreasedtothettmnelupperlimitof200psf.Thecontrollawrobustnessandperformancepredictionswereverifiedinhighly
nonlinearflowconditions,gainandphaseperturbations,andspoilerdeployment.Anon-designplungeinstabilityconditionwas
alsosuccessfullysuppressed.
Author
Transonic Flutter; Control Theory; Design Analysis; Wind Tunnel Tests; Nonlinearity; Unsteady Aerodynamics; Retarding

1999_54_44 ETREMA Products, Inc., Ames, IA USA

I_J, egrated E|eetric ActuaJ,(w Application J,(_FlighJ, Control Techn(_logy Final Report

Hammer, Natalie; Bright, Charles B.; Dec. 17, 1998; 22p; In English

Contract(s)/Grant(s): F33615-98-C-3604

Report No.(s): AD-A359476; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

This report summarizes the work accomplished during SBIR AF98-175, "Integrated Electric Actuator Application to Flight

Control Technology." ETREMA Products, Incorporated refers to this program as the Vulkan(TM) IEA program or as the TEA.

The development of an IEA is key to achieving lighter, simpler, more reliable, and more cost-effective vehicle control systems.

Phase I focused on modeling to demonstrate the feasibility of the IEA to produce sufficient fluid flow at sufficient pressure to

perform work. TERFENOL-D transducers drove a piston, an inlet poppet valve, and an outlet poppet valve. Predicted fluid output

power peaked at 632 watts (0.85 hp). Active valve controllability is a significant challenge.
DTIC

Flight Control; Electromechanical Devices; Controllability; Hydraulic Equipment; Actuators

1999_6_322 NASA Dryden Flight Research Center, Edwards,CA USA

I_it_al Flight Tes_ _|° the Pr_d_cfi_m S_q_p_rt Fligh_ C_n_r_l C_m_puters a_ NASA Dryden Fl_gh_ Research Ce_er

Carter, John, NASA Dryden Flight Research Center, USA; Stephenson, Mark, NASA Dryden Flight Research Center, USA;

August 1999; 19p; In English; Guidance, Navigation, and Control, 9-11 Aug. 1999, Portland, OR, USA; Sponsored by American

Inst. of Aeronautics and Astronautics, USA

Contract(s)/Grant(s): RTOP 529-30-24

Report No.(s): NASA/TM-1999-206581; H-2343; NAS 1.15:206581; AIAA Paper 99-4203; No Copyright; Avail: CASI; A03,

Hardcopy; A01, Microfiche

The NASA Dryden Flight Research Center has completed the initial flight test of a modified set of F/A-18 flight control

computers that gives the aircraft a research control law capability. The production support flight control computers (PSFCC)

provide an increased capability for flight research in the control law, handling qualities, and flight systems areas. The PSFCC

feature a research flight control processor that is "piggybacked" onto the baseline F/A-18 flight control system. This research

processor allows for pilot selection of research control law operation in flight, to validate flight operation, a replication of a

standard F/A-18 control law was programmed into the research processor and flight-tested over a limited envelope. This paper

provides a brief description of the system, summarizes the initial flight test of the PSFCC, and describes future experiments for
the PSFCC.

Author

Aircraft Control; Flight Control; Airborne/Spaceborne Computers; Production Management; Flight Tests

1999_612_1 NASA Dryden Flight Research Center, Edwards, CA USA

Gai_-SchedMed Appr_ximafions to H4_finity ConJ, r_l_ers _r the F/A_ _8 Active Aer_e|asfic Wing

Lind, Rick, NASA Dryden Flight Research Center, USA; 1999; In English

Report No.(s): AIAA Paper 99-4205; Copyright; Avail: Issuing Activity, Hardcopy, Microfiche

The Active Aeroelastic Wing will demonstrate technologies related to aeroservoelastic effects such as wing twist and load

minimization. This paper presents a control design based on H-infinity synthesis that simultaneously considers the multiple

objectives associated with handling qualities, actuator limitations, and loads. The controller is realized as a filter and gain set

approximation to a state-space H-infmity controller. This approximation allows scheduling of the controller over a flight envelope.
Author

Aeroservoelasticity; H-Infinity Control; Flight Envelopes; Control Systems Design; Feedback Control; Flight Simulation;

Controllers; Aeroelastic Research Wings; Flight Control; Control Simulation; Active Control
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19990{}61213NASALangleyResearchCenter,Hampton,VAUSA
ChaoticResponseofPanelVibrationsForcedbyTnrb_|e_tBo_mdary Layer and So_md

Maestrello, L., NASA Langley Research Center, USA; AIAA Journal; March 1999; Volume 37, No. 3, pp. 289-295; In English;

3rd; Aeroacoustics, 12-14 May 1997, Atlanta, GA, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA

Report No.(s): AIAA Paper 97-1688; Copyright; Avail: Issuing Activity, Hardcopy, Microfiche

Experimental data are presented to show evidence of chaotic response of two adjacent aircraft panels forced by a turbulent

boundary layer and pure tone sound. The experiments are a simulation of bonndary-layer and fan noise loads on a fuselage sidewall

with Reynolds number per meter of 2.85 x 10(exp 5). The response of the panels is purely random and assumed linear when forced
by the turbulent boundary-layer flow and clearly becomes nonlinear with the appearance of the interspersed periodic to chaotic

motion when forced by the bonndary layer with superimposed pure tone sonnd. The initial periodic response of two tori of two

commensurate frequencies changes with an increase in pure tone sonnd level. The response of period-doubling bifurcations then

makes a transition to chaos, which alternates with quasiperiodic response as the wave loses the spatial homogeneity. The objective

is to demonstrate the existence of strong nonlinear effects on the structure response, which is not yet well understood.
Author

Chaos; Aerodynamic Noise; Turbulent Boundary Layer; Reynolds Number; Fuselages; Dynamic Response; Acoustic Excitation;
Panel Flutter; Aeroacoustics

09

RESEARCH AND SUPPORT FACILITIES (AIR)

Includes airports, hangars and runways; aircraft repair and overhaul facilities; wind tunnels; shock tubes; and aircraft engine test
stands.

1999{}{_582{_ Royal Aeronautical Society, London, UK

'I'_ird Test and Evah_ation Internati(_na| Aerospace F(_rum, The _i[anagement and Teehne|ogy Trends (ff Ranges and

Facili|:ies i_to |:he 21 st Ce_tm'y: Proceedings

1998; In English; 3rd, 23-25 Jun. 1998, London, UK; See also 19990058201 through 19990058214; ISBN 1-85768-054-5;

Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London, W1V 0BQ, UK), Hardcopy,
Microfiche

Contents include the following: Test and evaluation in the new millennium -a european industrial perspective. Integration

and operation of T & E ranges in trading environment. Selling change in the "new" Boeing company: integrating 600 laboratories.

The development of German military aerospace testing-managing the last 50 years. Test range-a profit center? The Israely

experience. Distributed simulation and test and evaluation: a midterm report on the utility of advanced distributed simulation to

test and evaluation. British and USA participation in a demonstration of GPS range instrumentation.The evolution of optical

tracking facilities within UK test and evaluation ranges. Validation of future gas turbine technology by BR700 Core demonstrator

engine test in the Stuttgart university altitude test facility. Also include testing the virtual aeroplane and Changing requirements

for aerial targets.
CASI

Conferences; Performance Tests; Evaluation; Altitude Tests; Engine Tests; Management Systems; Technology Assessment; Test

Facilities; Test Ranges

19990{}582{}2 Defence Evaluation Research Agency, Boscombe Down, UK

Integration and Operation of T and E Ranges in a Trading Enviro_ment

Rigden, Chris, Defence Evaluation Research Agency, UK; Third Test and Evaluation International Aerospace Forum. The

Management and Technology Trends of Ranges and Facilities into the 21st Century: Proceedings; 1998, pp. 5.1-5.8; In English;

See also 19990058200; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London, WlV

0BQ, UK), Hardcopy, Microfiche

This paper describes changes that are being made to adapt the UK Ministry of Defence Test and Evaluation (T&E) Ranges,

so that they meet the challenges of the future. These changes are being made to the way in which the ranges are managed, operated

and funded, and a case history is presented to illustrate the potential benefits of the changes. A clear lesson to emerge is that

partnerships with customers and between National and International suppliers of T&E range services are necessary to ensure we

get the best value for money from our expensive ranges and facilities.
Author

Evaluation; Ranges (Facilities); Research Facilities
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U_9_0_}582_}3 Boeing Information, Space and Defense Systems, Phantom Works, Seattle, WA USA

Sdling Cha_ge i_ the "New" J_oeing Compaw: I_tegrating 6_0 Laboratories

Newman, William E., Boeing Information, Space and Defense Systems, USA; Jablonski, Richard J., Boeing Information, Space

and Defense Systems, USA; Third Test and Evaluation International Aerospace Forum. The Management and Technology Trends

of Ranges and Facilities into the 21st Century: Proceedings; 1998, pp. 6.1-6.5; In English; See also 19990058200; Copyright;

Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London, W1V 0BQ, UK), Hardcopy, Microfiche

The Information, Space and Defense Systems (ISDS) Group of The "new" Boeing Company bears slight resemblance to the

former Boeing Defense and Space Group. The merger of Boeing with Rockwell and then McDonnell Douglas created a complex
marriage of different product lines, cultures, accounting systems, personnel systems, and management styles. Our differences

became particularly obvious when we considered the options of how to integrate the heritage management philosophies and

operating systems for the combined 600 Research, Development, Test & Evaluation (RDT&E) laboratories and test facilities of

these three companies. A fundamental question was how to strategically integrate and manage similar yet widely separated lab

resources, operate them as a business in order to maximize operational efficiency, and yet optimize support to customers,

regardless of lab location. In November 1997 the Information, Space and Defense Systems Group created Enterprise Laboratories,

a new Group-wide laboratory management organization under Phantom Works, one of the four business units of the new Group.

Chartered to make strategic consolidation recommendations as their initial thrust, Enterprise Laboratories was the Group's first

organizational element to operate across all sites and business units. Their goal was to find new efficiencies and attendant savings

through the consolidation of laboratory assets across the former companies, to reverse an old adage, the sum should be less than

the parts. Three months later Enterprise Laboratories presented 145 recommendations, nearly equally divide between closures

and consolidations, totaling $100 million in S-year gross savings. Group leadership approved these recommendations in March

1998. Along with this approval, they also chartered a new management philosophy for these 600 general usage labs and renamed

the organization ISDS Laboratories. The tasks of ISDS Laboratories now center on delivering this first round of identified savings

while finding ways to provide laboratory managers and their customers additional increased efficiencies, to achieve this goal the

existing management of the heritage companies must also take ownership of the change process. In short, all management levels

must believe that the end state will benefit their customers, their people, and themselves. The new voyage has begun but is far
from over.
Author

Systems Management; Commerce; Consolidation; Efficiency; Management Systems; Research Management

i_999{}_582_4 Rafael Armament Development Authority, EW Test Range and Instrumentation Dept., Haifa, Israel

"_st Range_ a Profit Center? The israeli Experie_ce

Leshem, Aaron, Rafael Armament Development Authority, Israel; Third Test and Evaluation International Aerospace Forum. The

Management and Technology Trends of Ranges and Facilities into the 21st Century: Proceedings; 1998, pp. 8.1-8.5; In English;

See also 19990058200; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London, WlV

0BQ, UK), Hardcopy, Microfiche

Rafael's WTEC has grown together with weaponry development in Israel In the last decade, the Israeli MOD ,budget for

armament development has been reduced which implied less new armament developments. This result in fewer test missions to

be performed at WTEC. This article presents WTEC experience and strategy to face the challenge of being more efficient in

performing the T & E mission. This goal is achieved by enhancing the productivity and reengineering the T & E process.
Author

Test Ranges; Productivity

1999_592_5 Joint Advanced Distributed Simulation Joint Test Force, Albuquerque, NM USA

Distributed Simu|ati(_n a_d Test Evah_atiom A Midterm Report _m the (JtiJity (ff Advanced Distrib_ted Simu]ati(rn t(_ '-lest
and Eva[uathm

Smith, Mark E., Joint Advanced Distributed Simulation Joint Test Force, USA; McKee, Larry, Science Applications International

Corp., USA; Third Test and Evaluation International Aerospace Forum. The Management and Technology Trends of Ranges and

Facilities into the 21st Century: Proceedings; 1998, pp. 9.1-9.12; In English; See also 19990058200; Copyright; Avail: Issuing

Activity (The Royal Aeronautical Society, 4 Hamilton Place, London, W1V 0BQ, UK), Hardcopy, Microfiche

The Joint Advanced Distributed Simulation Joint Test Force (JADS JTF) is chartered by the U.S. Office of the Secretary of

Defense (OSD) to determine the utility of advanced distributed simulation (ADS) for both developmental and operational test and

evaluation (DT&E and OT&E). The program is at its midpoint, and this paper is designed to provide a progress report on the

lessons learned to date on the use of ADS in test and evaluation (T&E). The paper opens with a brief overview of ADS technology

and then a short description of the JADS Joint Test and Evaluation (JT&E) program. Third, the main portion of the paper will
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discusstheresultsandlessonslearnedduringtheADS-enhancedtestingconductedthroughoutthefirstmajorphasesoftheJADS
JT&Eprogram.Fourth,theJADSstudyonthekinkingofelectronicwarfare(EW)testfacilities,theThreatSystemsLinking
Architecture(TSLA)Study,isbrieflydescribed.Finally,otherconsiderationswillbeofferedfortheT&Eprofessionalinterested
inwhetherADSmightbeasuitabletesttool.ThematerialinthispaperfusesmaterialfromotherJADSdocumentspreparedby
manymembersoftheJADSJTF.
Author
Architecture (Computers); Simulation; Test Facilities

1999_582_6 Tri-Service GPS Range Applications Steering Committee, Washington, DC USA

J_ritish a_d USA Partkipafio_ Jn a Dem<mstrafi(m (ff GPS Range [nstrm_e_tafion

Ellis, William, Tri-Service GPS Range Applications Steering Committee, USA; Travis, Peter, British Aerospace Defence Ltd.,

UK; Raimondo, Nat, Analytic Sciences Corp., USA; Third Test and Evaluation International Aerospace Forum. The Management

and Technology Trends of Ranges and Facilities into the 21st Century: Proceedings; 1998, pp. 10.1-10.5; In English; See also

19990058200; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London, WlV 0BQ, UK),

Hardcopy, Microfiche

The US DoD has developed a GPS-based TSPI system for use on major T & E DoD ranges BAe Flight Test Department is

purchasing a similar system. BAe desired to have a demonstration of the DoD system. The two organizations agreed to conduct

this demonstration in the February and March 1996 time period. The demonstration took place at the British Aerospace Military

Aircraft Division, Warton Flight Test Center Lancashire, England. This paper describes the assets used for the demonstration and
the results of the demonstration.

Author

Global Positioning System; Flight Tests; Product Development

1999_{_,_g2{_7 Defence Evaluation Research Agency, Optical Instrumentation, Aberporth, UK

The Evolut_n _ff Opt_ea_ Tracking Faci_Ries WRh_ UK Tes_ a_d Evaluatio_ Ravages

Lees, Jonathan, Defence Evaluation Research Agency, UK; Third Test and Evaluation International Aerospace Forum. The

Management and Technology Trends of Ranges and Facilities into the 21st Century: Proceedings; 1998, pp. 11.1-11.9; In English;

See also 19990058200; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London, WlV

0BQ, UK), Hardcopy, Microfiche

The need to optically track fast moving targets with great accuracy has always been a prime objective of Test and Evaluation

Ranges. During the Second World War the kinematic theodolite, commonly known as the kinetheodolite was developed for this

purpose and although many improvements have been made since then, the principles of operation have not significantly changed.

As defence technology advanced, new, more challenging demands were placed upon optical tracking instrumentation. Targets

became more dynamic and complex and customers soon started calking for greater degrees of accuracy, faster image frame rates

and improved image quality. These new requirements eventually prompted a feasibility study to investigate a replacement for the

kinetheodolite and this in turn led to the development of the modern day Electro-Optical Tracking Instrument (EOTI). These

mobile instruments are capable of automatically tracking small, very fast moving objects at increased ranges. They have excellent

angular resolutions and their multisensor platforms are capable of high rates of angular acceleration and the video frame rates

necessary to meet the demands of present and future customer requirements. This paper presents a historical case study of the

changes in optical tracking within Ranges concentrating upon the evolution of the early kinetheodolite into the modern day and
future EOTI.

Author

Theodolites; Optical Tracking; Image Resolution; Feasibility; Electro-Optics; Research Facilities

1999{}_582_g BMW Rolls-Royce AeroEngines G.m.b.H., Dahlewitz, Germany

Validat_n o_"Future Gas Turbine Technology by BR7_R} C_we Demonst_at_r Engine _les_s i_ tl_e S_t_gart Un_versRy

Altitude Test FacilRy

Meurath, Martin, BMW Rolls-Royce AeroEngines G.m.b.H., Germany; Schmidt, Klaus-J., BMW Rolls-Royce AeroEngines

G.m.b.H., Germany; Merten, Ralph, BMW Rolls-Royce AeroEngines G.m.b.H., Germany; Braig, Wolfgang, Technische

Hochschule, Germany; Third Test and Evaluation International Aerospace Forum. The Management and Technology Trends of

Ranges and Facilities into the 21st Century: Proceedings; 1998, pp. 12.1-12-14; In English; See also 19990058200; Copyright;

Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London, WlV 0BQ, UK), Hardcopy, Microfiche

After the formation of BMW Rolls-Royce in July 1990, the company was concentrated on design, manufacturing and

marketing the BR700 engine family, which covers the 12.000 to 22.000 lbs thrust range. The BR710, the first variant of the family,
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achievedfull certification48monthsafterprogrammelaunch.TheBR715,thesecondvariantofthefamily,willbecertifiedin
only37monthsafterlaunchingtheproject.Forfuturecivilenginesthetendis likelyto godownto a30monthsproduct
developmentcycle,tode-riskthedevelopmentprogrammes,strategiesmustbesetinplacewhichallowtheintroductionof
advancedtechnologieswithanacceptablelevelofrisk.Consequently,advancedtechnologymustbebuildupinseparateresearch
andtechnologyacquisitionprogrammes.Thevalidationofthemostpromisingtechnologieshastotakeplaceinarepresentative
engineenvironmentinordertominimisetheriskforfutureapplications.BMWRolls-RoycethereforedecidedtouseFeBR700
engineasplatformforcomponentvalidationandcertificationtestsatthe"InstitutforFlugantreibe"attheUniversityofStuttgart.
Thispaperdescribestheset-upoftheStuttgartATFforcortestingandgivessomeexamplesofhowtheBR710andBR715
developmentprogrammeshavebeende-riskedbyusingthecorevehicleasameanoftechnologyreadinessdemonstration.In
addition,thestrategyisbrieflydescribedhowtousecoretestingasatechnologydemonstrationstrategyforthe21stcentury.
Author

Gas Turbines; Technology Assessment; Test Facilities; Proving; Engine Tests; Manufacturing

19990058210 Institute for Defense Analyses, Alexandria, VA USA

The Use of Modeli_g and Simulation i_ the Operafio_ml TesJ, of Mifitary Aircraft: Pr(_mises a_d Challenges

Wiesenhahn, David, Institute for Defense Analyses, USA; Dighton, Robert, Institute for Defense Analyses, USA; Third Test and

Evaluation International Aerospace Forum. The Management and Technology Trends of Ranges and Facilities into the 21st

Century: Proceedings; 1998, pp. 15.1-15-9; In English; See also 19990058200; Copyright; Avail: Issuing Activity (The Royal

Aeronautical Society, 4 Hamilton Place, London, W1V 0BQ, UK), Hardcopy, Microfiche

The capabilities of modeling and simulation (M&S) have grown tremendously during the past decade. As M&S matures,

defense officials are starting to examine the possibility of using this technology to improve the acquisition and employment of

military systems. Potential applications include research, development, and engineering of new systems; test and evaluation; and
training. Each of these applications has different simulation requirements that must be understood before simulation development

begins, especially since the distributed, interactive, graphics-intensive systems typical of modem simulation programs have

historically been developed for training applications. This paper describes the general requirements that operational testers of

military aircraft will place on M&S if it is to be accepted by the test and evaluation community. Test and evaluation - and in

particular operational test and evaluation (OT&E) - may pose some of the greatest challenges to M&S developers, but, because

of the limitations inherent in the large field tests characteristic of operational testing, OT&E users could benefit greatly from

modeling and simulation to improve their test programs. More work needs to be done in M&S development, and the challenges

facing the M&S community are discussed in this paper.
Author

Models; Field Tests; Computerized Simulation

1999005_212 Institute for Defense Analyses, Alexandria, VA USA

A F_m_re [nstru_e_ta_i_n Concep_ S_i_able for Tes_ a_d 'I'rai_ing
Burski, Michael L., Institute for Defense Analyses, USA; Third Test and Evaluation International Aerospace Forum. The

Management and Technology Trends of Ranges and Facilities into the 21st Century: Proceedings; 1998, pp. 18.1-18.5; In English;

See also 19990058200; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London, WlV

0BQ, UK), Hardcopy, Microfiche

A desire for future instrumentation is the ability to provide data for both test and training users during a single event.

Conventional wisdom assumes that there are significant advantages to performing both together. Efficiencies of resource use

(time, people, money and equipment) are the expected advantages. The design of a single tool (read: instrumentation system)

seems feasible. This paper proposes a conceptual tool that is basic enough to be valuable to both communities without being

expensive, complex, biased or restrictive. A need common to both users is position of participants. The instrumentation design

is then determined by answers to the following questions. How many participants need to be monitored? What are the types of

participants? Where is the event performed (size, location and environment of the sandbox)? What accuracy is needed? When

and where is the data needed (feedback, display, archiving)? What will the tool cost? When can I use it? What are its care and

feeding requirements? Past and existing systems had specific needs based on performing a specific task. Testers and trainers are

different from each other. Their needs, events and methods are different. I am proposing a time, space, position information (TSPI)

system concept that will be sufficient for both groups in the majority of their endeavors. The proposed system will use two

technologies to achieve its objective: providing suitable and efficient TSPI for both types of users during a single event. The two

technologies are the Global Positioning System (GPS) and a low-earth-orbit satellite system. The first is capable of determining
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suitableandefficientTSPI.Thesecondispotentiallycapableof communicatingthatdata,suitablyandefficiently,to its
appropriatedestination.
Author
Training Devices; Performance Tests; Information Systems; Communicating; Bias

19998058213 Army Test and Evaluation Command, Aberdeen Proving Ground, MD USA

Wil| Facilities be Required? Virt_ml "l[k_,sti_gShapes F_tm'e of 'lest Facility Req_irements

Pollard, Raymond G., III, Army Test and Evaluation Command, USA; Stevenson, Todd E., Army Test and Evaluation Command,

USA; Third Test and Evaluation International Aerospace Forum. The Management and Technology Trends of Ranges and

Facilities into the 21st Century: Proceedings; 1998, pp. 19.1-19.7; In English; See also 19990058200; Copyright; Avail: Issuing

Activity (The Royal Aeronautical Society, 4 Hamilton Place, London, W1V 0BQ, UK), Hardcopy, Microfiche

Advances in physics based computer modeling, simulation, and visualization are allowing the U.S. Army's Test and

Evaluation Command to create synthetic environments for a wide range of systems. These synthetic environments are being used

to exercise computer models of new weapons systems in order to plan the subsequent "real-world" testing in an actual facility

at a test range. Experience is showing that cost effective test programs are being designed with greater emphasis on the "computer

model in synthetic environment" and "hardware-in-the-loop" activities, with less time spent in a "realworld" test range or facility

verifying predicted outcomes. Such a trend has enormous implications for decisions on where to place scarce test technology

resources in the 21st century. This paper will present a coherent strategy for prioritizing investments in synthetic environments,

based on developments in modeling and simulation, coupled with cost-benefit analyses of the synthetic versus real-world

tradeoffs. Examples will be presented of the decisions being made today that affect both the management of U.S. Army test ranges

and facilities, and the investments that are needed to assure a viable testing capability for the 21st century.
Author

Computerized Simulation; Physical Exercise; Ranges (Facilities); Test Facilities

1999{}_596_1 Surrey Univ., School of Mechanical and Materials Engineering, Guildford, UK

Some Aspects of Centril_gal Fm_ Characteristics in Blower Windtunne_s

Johnson, A. E., Surrey Univ., UK; Hancock, R E., Surrey Univ., UK; The Aeronautical Journal; December 1997; Volume 101,

No. 1010, pp. 481-485; In English; See also 19990058597

Report No.(s): Paper-2354; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche

Measurements have been made in the exit flows of the fan, diffuser, settling chamber and contraction of a low speed blower

windtunnel driven by a centrifugal fan. A velocity deficit and streamwise vortex were observed at the diffuser exit when the fan

was operating at less than about 0.9 of maximum efficiency but not when operating above. Unacceptably large unsteadiness

(approx. 0.7% rms) occurred at low speeds when the fan speed was increased from rest, but not when the fan speed was decreased

from full speed. This unsteadiness was at the rotor frequency and appears to have been caused by laminar boundary layer

separation on one or more adjacent aerofoil blades, coupled with slight asymmetry in the rotor. Unsteadiness at the rotor frequency

and of comparable magnitude has also been seen in another. Larger fan, but was not eliminated in the same way. Attaining high

quality flow is likely to require careful attention to the characteristics of individual fans.
Author

Centrifugal Force; Frequencies; Fans; Flow Measurement

1999_5,_6_2 San Diego State Univ., San Diego, CA USA

Transonic Flow Over Wavy Walks: A New S(flutio_ Procedure Compared Wit_ Experiments

Narang, B. S., San Diego State Univ., USA; Ho, J., San Diego State Univ., USA; The Aeronautical Journal; December 1997;

Volume 101, No. 1010, pp. 487-493; In English; See also 19990058597

Report No.(s): Paper-2241; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

A new method has been used to solve the transonic flow equation for flow over a wavy wall. The results thus obtained are

compared with those obtained from windmnnel experiments. A new fluctuating flow phenomenon has been observed both in the

experiment and in numerical calculations which may enhance flow mixing. The numerical results also indicate that the flow

becomes locally sonic for a transonic parameter value greater than 0-5, while experimental data indicate a value of 0-6363 for

the transonic parameter. The classical value of transonic parameter has a value of one tor the flow to become locally sonic.
Author

Transonic Flow; Walls; Procedures; Numerical Analysis
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Id_99_}58698GeorgiaInst.ofTech.,SchoolofCivilEngineering,Atlanta,GAUSA
_1ulti-Cha_melDataAcquisitionSystemfi)rNondestructiveTestingof Airbase Facifities Final Report_ l Feb, 1998 - 31
Jan. 1999

Rix, Glenn J.; May 08, 1999; 5p; In English
Contract(s)/Grant(s): F49620-98 - 1-0233

Report No.(s): AD-A363815; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche

A multi-channel data acquisition system including a variety of sources and receivers was purchased to support research at

Georgia Tech aimed at the Air Force's need to develop innovative airbase technologies. The equipment purchased comprises a
complete multi-channel system for acquiring, processing, analyzing, and displaying dynamic signals. The system provides the

capability to more accurately and rapidly perform nondestructive tests, and has thus far been used on two research efforts involving

dynamic measurements. On one project involving a USAF Palace Knights student, a comprehensive experimental study was

conducted to investigate the suitability of a modal analysis approach for identification of unknown pile embedment lengths. The

second project is aimed at developing a non-invasive field technique that uses the dispersion properties of surface waves to

determine the shear wave velocity profile at a site. The technique uses passive measurements of surface waves arising from

microtremors and/or cultural noise such as traffic. Surface wave dispersion relationships are determined using

frequency-wavenumber analyses.
DTIC

Frequencies; Data Acquisition; Airports; Wave Dispersion; Velocity Distribution

10

ASTRONAUTICS

Includes astronautics (general); astrodynamics; ground support systems and facilities (space); launch vehicles and space vehicles;
space transportation; space communications, spacecraft communications, command and tracking; spacecraft design, testing and
performance; spacecraft instrumentation; and spacecraft propulsion and power.

:_.999{_'_3884 NASA Johnson Space Center, Houston, TX USA

NASA Orbiter Ext_nded Nose Landh_g (;ear

King, Steven R., Lockheed Martin Corp., USA; Jensen, Scott A., Lockheed Martin Corp., USA; Hansen, Christopher E, NASA

Johnson Space Center, USA; 33rd Aerospace Mechanisms Symposium; May 1999, pp. 373-387; In English; See also

19990053852; No Copyright; Avail: CASI; A03, Hardcopy; A04, Microfiche

This paper discusses the design, development, test, and evaluation of a prototype Extended Nose Landing Gear (ENLG) for

NASA's Space Shuttle orbiters. The ENLG is a proposed orbiter modification developed in-house at NASA's Johnson Space

Center (JSC) by a joint government/industry team. It increases the orbiter's nose landing gear (NLG) length, thereby changing

the vehicle's angle of attack during rollout, which lowers the aerodynamic forces on the vehicle. This, in combination with a

dynamic elevon change, will lower the loads on the orbiter's main landing gear (MLG). The extension is accomplished by adding

a telescoping section to the current NLG strut that will be pneumatically extended during NLG deployment.
Author

Space Shuttle Orbiters; Landing Gear; Spacecraft Landing; Spacecraft Components; Systems Engineering; Mechanical Devices
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ENGINEERING

Includes engineering (general), communications and radar, electronics and electrical engineering, fluid mechanics and heat transfer,
instrumentation and photography, lasers and masers; mechanical engineering; quafity assurance and reliability, and structural
mechanics.

i_999_55_587 Koncar, Inst. za Elektrotehniko, Osijek, Croatia

Meas_remen_ of 5_ray N(_=Lead Losses _n _nd_cth_n Motor_ Mer#ev Dodatnih 1zgub Prostega Teka _az_ih A,_'inhranskih

Motode_,

Stefanko, Stjepan, Koncar, Croatia; Zagradisnik, Ivan, Maribor Univ., Slovenia; Gajzer, Matej, Maribor Univ., Slovenia; Slenmik,

Bojan, Maribor Univ., Slovenia; Electrotechnicai Review; 1998; Volume 65, Nos. 2-3, pp. 102-107; In Slovene; See also

19990053584; No Copyright; Avail: Issuing Activity (Elektrotehniski Vestnik, Fakulteta za Elektrotrhniko, Trzaska 25,

1001Ljubljana, Slovenia), Hardcopy, Microfiche
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In induction motors at no-load stray no-load losses are present besides fundamental losses (stator winding losses, stator

ftmdamental frequency core losses, friction and windage losses). The stray no-load losses are mostly located in the stator and rotor core

laminations (surface and pulsation losses) and in the rotor winding. Also, in squirrel-cage induction motors with skewed rotor slots,

there are losses due to the crossbar currents. The main part of the stray no-load losses are caused by the permeance waveform of the

airgap due to slotting and the smaller part caused by the saturation of the main magnetic paths in the induction motor. The presentation

of the permeance harmonics, due to slotting in the flux-density waveform, is described in Section 2. Also the excitation harmonics of

the stator and rotor winding are given in this section. For the product of the same order harmonics of the excitation and the permeance

the airgap induction is given. In Section 3, the paper describes a measurement method of stray no-load losses, known as the hysteresis
jump. From the energy balance at the hysteresis jump the voltage depending stray no-load losses can be obtained.
Author

Electric Control; Electric Potential; Slots; Rotors; Magnetic Induction; Harmonic Excitation

1999_53797 Defence Science and Technology Organisation, Melbourne Australia

Flow V_sua_izafi_m Ab_u_ _l_e l]lel_c_p_er |)eek _|° the Hydrographic Sh_p

Edwards, Craig D., Defence Science and Technology Organisation, Australia; Mar. 1999; 135p; In English

Report No.(s): AD-A362877; DSTO-TR-0762; DODA-AR-010-842; No Copyright; Avail: CASI; A07, Hardcopy; A02,
Microfiche

Flow visualisation tests were performed about the helicopter deck of a 1/35 scale model of the Hydrographic Ship in the Low

Speed Wind Tunnel at the Aeronautical and Maritime Research Laboratory. The model was tested over a range of relative wind

angles using tuft, smoke and surface flow visualisation techniques to determine regions of adverse airflow that may have a

detrimental effect on helicopter-ship operations in order to meet certification requirements. In particular, turbulent flow in the

vicinity of the flight deck, vertical replenishment area and the ship's anemometer installation were identified, photographed and

recorded on video. Effects of two fixed ship roll angles on the flow were also investigated. This document contains extensive

results for all model configurations tested and describes in detail the flow features observed.
DTIC

Flow Visualization; Landing Gear; Landing Instruments; Wind Tunnel Models

19_9_53_ Boston Univ., Dept. of Aerospace and Mechanical Engineering, Boston, MA USA

_¥aifing Edge Noise Eva|uated at Very Low _'lach Number from Inc_mpressJble Fh_w Simu|afio_s Fb_a[ Report

Howe, M. S.; Mar. 09, 1999; 59p; In English

Contract(s)/Grant(s): N00014-98-1-0798

Report No.(s): AD-A361764; AM-99-0003; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

A review is made of the diffraction theory of the trailing edge noise generated by a flat-plate airfoil of zero-thickness and

non-compact chord, according to which the sound is attributed to the scattering of a 'frozen' pattern of turbulence wall pressure

swept over the edge in the mean flow. Extension is made to determine the sound produced by very low Mach number flow over

the edge of an airfoil of finite thickness. In applications it is desirable to represent the noise in terms of a surface integral over the

airfoil involving a Green's function and a metric of the edge flow that can be calculated locally using the equations of motion of

an incompressible fluid. It is argued that the appropriate metric for a rigid airfoil is the incompressible 'upwash' velocity

(determined by the Biot-Savart induction formula applied to the boundary layer vorticity outside the viscous sublayer), and not

the surface pressure. Formula for calculating the noise are given when the airfoil thickness is acoustically compact, and for both

three and two-dimensional edge flows. The theory is illustrated by a detailed discussion of a two-dimensional vortex flow over

an airfoil with a ronnded trailing edge. The problem is simple enough to be treated analytically, yet is also suitable for validating

computational edge noise schemes.
DTIC

Incompressible Flow; Flow Visualization; Computational Fluid Dynamics; Two Dimensional Flow; Aerodynamic Noise; Airfoil

Profiles

1999_}(_56592 NASA Langley Research Center, Hampton, VA USA

Cross,low StaMl_y and Trans_th_n E_perh_e_ts _n Swept:W_ng F_ow, 1988-1989

Dagenhart, J. Ray, NASA Langley Research Center, USA; Saric, William S., Arizona State Univ., USA; July 1999; 150p; In

English

Contract(s)/Grant(s): RTOP 522-31-11-03

Report No.(s): NASAfI?P-1999-209344; NAS 1.60:209344; L-17658; No Copyright; Avail: CASI; A07, Hardcopy; A02,
Microfiche
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Anexperimentalexaminationofcrossflowinstabilityandtransitionona45degsweptwingwasconductedintheArizona
StateUniversityUnsteadyWindTunnel.Thestationary-vortexpatternandtransitionlocationarevisualizedbyusingboth
sublimatingchemicalandliquid-crystalcoatings.Extensivehot-wiremeasurementswereobtainedatseveralmeasurement
stationsacrossasinglevortextrack.Themeanandtravellingwavedisturbancesweremeasuredsimultaneously.Stationary
crossflowdisturbanceprofilesweredeterminedbysubtractingeitherareferenceoraspan-averagedvelocityprofilefromthemean
velocitydata.Mean,stationarycrossflow,andtravelingwavevelocitydatawerepresentedaslocalboundarylayerprofilesand
contourplotsacrossasinglestationarycrossflowvortextrack.Disturbancemodeprofilesandgrowthratesweredetermined.The
experimentaldataarecomparedwithpredictionsfromlinearstabilitytheory.
Author
Swept Wings; Transition Flow; Velocity Distribution; Traveling Waves; Cross Flow; Boundary Layers

_999_}56427 Saint Petersburg State Electrotechnical Univ., Saint Petersburg, Russia

A SysJ:em for _'_easuring Def_wmati_ns of Large-Sized ObjecJ:s

Mochalov, A. V., Saint Petersburg State Electrotechnical Univ., Russia; Optical Gyros and Their Application; May 1999, pp. 15-1

- 15-9; In English; See also 19990056413; Copyright Waived; Avail: CASI; A02, Hardcopy; A03, Microfiche

The discussions in this paper are as follows: a method for measuring static and dynamic deformations, observability and errors

of the system, and a practical implementation of the method.
CASI

Laser Gyroscopes; Inertial Nm, igation; Nm, igation Instruments; Flight Control

i19_9_5_35_2 New South Wales Univ., School of Mechanical and Manufacturing Engineering, Sydney, Australia

_.)e_ec_n _ff Bearing Fa_l_s _ |telicop_er Gearb_e_

Gao, Yujin, New South Wales Univ., Australia; Randall, R. B., New South Wales Univ., Australia; Workshop on Helicopeter

Health and Usage Monitoring Systems; February 1999, pp. 99-111; In English; See also 19990053503; Copyright; Avail: Issuing

Activity (DSTO Aeronautical and Maritime Research Lab., P.O. Box 4331, Melbourne, Victoria 3001, Australia), Hardcopy,
Microfiche

Contents include the following: (1) Special analysis: requirement of baseline spectra and sideband growth and spectrum level

increase. (2) Cepstral analysis: periodic structures in log spectra and better than Kurtosis. (3) Statistical parameters: applied to

band pass filtered envelope signals and may produce confusing indication. (4) Envelope analysis: digital implementation;

flexibility in choosing passbands; harmonic family and sidebands and combination with SANC. (5) CPB spectral analysis: wide

frequency range with limited samples; comparison with mask; and stable detection information. (6) neural network: CPB

spectrum analysis is a valid data preprocessor; good success rate with helicopter gearbox bearing faults (based on limited data)

and the bearing fault in the gearbox test rig; too expensive to experience all the faults we would like to diagnose; and mathematical

model and digital simulation.
CASI

Fault Detection; Helicopters; Spectrum Analysis; Sidebands; Mathematical Models; Bearings; Transmissions (Machine
Elements)

i_999_}_}53_8_ Sverdrup Technology, Inc., Moffett Field, CA USA

l_emo_e Flap Actuation System for Large-Scale [Iigh-Speed Civil Transpor_ Wind Tunne_ M(_de_

Kennon, J. E., Sverdrup Technology, Inc., USA; Bisbee, L. S., Sverdrup Technology, Inc., USA; Willink, M. P., Sverdrup

Technology, Inc., USA; 33rd Aerospace Mechanisms Symposium; May 1999, pp. 431-446; In English; See also 19990053852;

No Copyright; Avail: CASI; A03, Hardcopy; A04, Microfiche

The High-Lift Engine Aeroacoustic Technology (HEAT) wind tunnel model has been modified to incorporate remote

actuation of the four trailing edge flaps. The cellular arrangement of the wing ribs and spars combined with the thinness of the

wing and the requirement to maintain structural integrity imposes severe constraints on the packaging of the flap actuation

mechanisms in the model. Simple motion linkage systems are utilized to transmit power from hydraulic cylinders to actuate each

of the flap surfaces. This paper describes these individual linkage systems, the flap position measurement systems, problems

encountered during the checkout phase, and overall system performance.
Author

Wind Tunnel Models; Flaps (Control Surfaces); Remote Control; Mechanical Devices; Flapping; Design Ana@sis; Wind Tunnel

Apparatus
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GEOSCIENCES

Includes geosciences (general); earth resources and remote sensing; energy production and conversion; environment pollution;
geophysics; meteorology and climatology; and oceanography

1999_54141 NASA Goddard Space Flight Center, Greenbelt, MD USA

Assessmel_t of the Effed, s ef High-Speed Aircral_ in Jl_e Stratosphere: 1998

Kawa, S. Randolph, NASA Goddard Space Flight Center, USA; Anderson, James G., Harvard Univ., USA; Baughcum, Steven

L., Boeing Co., USA; Brock, Charles A., Denver Univ., USA; Brune, William H., Pennsylvania State Univ., USA; Cohen, Ronald

C., California Univ., USA; Kinnison, Douglas E., National Center for Atmospheric Research, USA; Newman, Paul A., NASA

Goddard Space Flight Center, USA; Rodriguez, Jose M., Miami Univ., USA; Stolarski, Richard S., NASA Goddard Space Flight

Center, USA; Waugh, Darryn, Johns Hopkins Univ., USA; Wofsy, Steven C., Harvard Univ., USA; June 1999; 232p; In English

Report No.(s): NASA/TP-1999-209237; Rept-99B00055; NAS 1.60:209237; No Copyright; Avail: CASI; A11, Hardcopy; A03,
Microfiche

This report assesses the potential atmospheric impacts of a proposed fleet of high-speed civil transport (HSCT) aircraft. The

purpose of the report is to assess the effects of HSCT's on atmospheric composition and climate in order to provide a scientific

basis for making technical, commercial, and environmental policy decisions regarding the HSCT fleet. The work summarized

here was carried out as part of NASA's Atmospheric Effects of Aviation Project (a component of the High-Speed Research

Program) as well as other NASA, U.S., and international research programs. The principal focus is on change in stratospheric

ozone concentrations. The impact on climate change is also a concern. The report describes progress in understanding atmospheric

processes, the current state of understanding of HSCT emissions, numerical model predictions of HSCT impacts, the principal

uncertainties in atmospheric predictions, and the associated sensitivities in predicted effects of HSCT'S.
Author

Atmospheric Composition; Atmospheric Effects; Civil Aviation; Transport Aircraft; Supersonic Commercial Air Transport;

Ozone Depletion; Stratosphere

1999{}_$4652 Lawrence Livermore National Lab., Livermore, CA USA

_n_t_a| Designs o| ° Electrie_D_seharge NonoThermal Plasma FMd-P_lot |)emo_s_rat_e_ l[Jn_s for N()x Removal _n

Jet-E_gine Ex_m_st: White Paper for SEI_|)P Project CP-163g

Rasocha, L. A., Lawrence Livermore National Lab., USA; Chang, J.-S., Lawrence Livermore National Lab., USA; Miziolex, A.

W., Lawrence Livermore National Lab., USA; Aug. 20, 1998; 16p; In English

Contract (s)/Grant (s): W-7405-ENG-36

Report No.(s): AD-A363430; LA-UR-98-5345; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Incentives for implementing new pollution-control technologies are both regulatory and economic. Given considerable

regulatory pressure, e.g., the promulgation of a NESHAPS for NOx emissions in CY 2000, new de-NOx technologies are being

explored. This project is currently evaluating non-thermal plasma (NTP) technologies for treating jet-engine exhaust and other

hazardous air pollutants, to meet a project milestone this White Paper will present our initial design options for NTP reactor

systems for a field-pilot demonstration on Cruise Missile Test Cell (CMTC) exhaust at Tinker AFB. The field-pilot demonstration

is necessary to provide further data and operating experience to more fully evaluate economic and performance projections for

NTP de-NOx technology and to design larger systems with confidence. From the design options presented here, we will

downselect the set to 2 treatment systems and consider fielding both. If the budget is not sufficient for 2 reactor systems, only one

will be fielded. This paper will discuss the exhaust stream to be addressed, the test setup, the candidate reactor systems, and

projected operating parameters and specifications for the field-pilot units. Because the cost and logistics of using an electron-beam

NTP reactor are, respectively, too high and too complicated for this project, we have limited our candidate systems to those based

on electric-discharge-driven NTP reactors (which previous economic analyses have shown to be more cost effective).
DTIC

Nitrogen Oxides; Exhaust Emission; Pollution Control; Design Ana@sis; Electric Discharges; Exhaust Gases; Jet Engines; Air
Pollution; Test Facilities
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LIFE SCIENCES

Includes life sciences (general), aerospace medicine, behavioral sciences, man�system technology and life support, and space b/dog?/

1999_53568 Army Aeromedical Research Lab., Fort Rucker, AL USA

A S_rvey of Work and Sleep l][o_rs of US Army Aviation Personnel Fb_al Report

Caldwell, J. L.; Gilreath, Steven R.; Norman, David N.; Apr. 1999; 35p; In English

Contract(s)/Grant(s): Proj-30162787A878

Report No.(s): AD-A362964; USAARL-99-16; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The purpose of this survey was to determine when Army aviation personnel work and sleep while on reverse cycle. A total

of 157 aviation personnel from 3 Army posts were sampled. The one-page questionnaire indicated that the majority of aviation

personnel had experience working night shift/reverse cycle at some point in their careers; however, over one third had not dealt

with this shift for more than 3 years. Usually the night shift occurred from early in the afternoon to early in the morning, with

aviators arriving home after 0800. However, a large group of responders returned home from the night shift by 0400. Although

most of the responders indicated they were able to sleep after a night shift for at least 7 hours, many of them indicated they did

not feel they received adequate daytime sleep most or some of the time. Although many aviators reported returning home by 0400,

there is a large percentage who indicated they did not return home until after 0800, making it difficult to obtain adequate sleep.

These results indicate that research is needed to address the issue of helping aviation personnel sleep during the daylight hours,

both for training exercises and for deployment. Techniques for adjusting to night shift should emphasize enhanced alertness during

the night with high performance and improved safety, as well as restful sleep during the day. Once the work/rest schedule for a

unit is known, countermeasures to address adjustment to reversed sleep/wake cycles can be tailored to the specific needs of the
individual or unit.
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Sleep; Aircraft Pilots; Aerospace Medicine; Biological Effects; Flying Personnel; Sleep Deprivation

1999_}5357g Army Aeromedicai Research Lab., Fort Rucker, AL USA

Evaluati_g Per_brmance E_ds of a Medk:aJJon (Dexedri_e) in the Sim_lator Versus AireraR Environment F#_al Report

Caidwell, John A.; Roberts, Kristi A.; Jones, Heber D.; Apr. 1999; 20p; In English

Contract(s)/Grant(s): Proj-30162787A879

Report No.(s): AD-A362972; USAARL-99-15; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

A quasi-experimental approach assessed the pilot performance comparability of simulator versus in-flight results. Flight data

from three sleep-deprivation studies were pooled. Twenty aviators were included, 10 who flew a UH-60 helicopter simulator and

10 who flew a UH-60A aircraft under the influence of Dexedrine or placebo during 40 hours of continuous wakefulness.

Performance on straight and levels, right and left turns, climbs and descents, and a left-descending turn (assessed at 0100, 0500,
0900, 1300, and 1700) tended to correspond in the simulator and aircraft. Generally, performance nnder Dexedrine was better than

under placebo. However, only half of the maneuvers showed consistent, statistically significant stimulant/fatigue effects in both

flight platforms. Measurement sensitivity was lower in the aircraft, likely because of error variance due to environmental

influences (weather, temperature, and turbulence) and other factors (radio traffic and anxieties about safety). Thus, actual in-flight

studies, while desirable in terms of face-validity, underestimate the impact of stressors such as fatigue on pilots.
DTIC

Aerospace Medicine; Pilot Performance; Simulators; Flight Simulation; Biological Effects

1999_59665 Air Force Research Lab., Warfighter Training Research Div., Mesa, AZ USA

Display Co|limation and the Perceived Size of F|ight SimMator Imagery Fb_al Repor_ ,]uL 1997 - J_n, 1998

Pierce, Byron J., Air Force Research Lab., USA; Geri, George A., Raytheon Training and Services Co., USA; Hitt, James M.,

III, Raytheon Training and Services Co., USA; Aug. 1998; 36p; In English

Contract(s)/Grant(s): F41624-97-C-5000; AF Proj. 1123

Report No.(s): AD-A359409; AFRL-HE-AZ-TR-1998-0058; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Observers estimated differences in the apparent size and distance of simulated objects viewed on collimated and real-image

displays. High-resolution target aircraft that remained stationary relative to the observer were superimposed on moving simulator

backgronnd imagery. The aircraft were slide projections of F-15s viewed either from the side as during formation flight, or from

behind and above, as during a gun pass. Both pilots and nonpilots were tested during simulated passive flight. For both the size

and distance estimates, differences of 15-30% were found for formation flight at distances of 2,500; 6,000; and 9,000 ft; and

differences of 10-20% were found for gnn passes at distances of 1,000 and 2,000 ft. No significant differences were found in the
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data obtained from the pilots and nonpilots under any of the conditions tested. The data generally confirm, for simulator imagery,

that both perceived size and perceived distance are significantly reduced when imagery is displayed at viewing distances of less

than about 1 m as compared to when it is displayed at or near optical infinity. The implications of magnifying real imagery

displayed within about 1 m of the observer, in order to correct for the perceptual size and distance effects reported here, are
discussed.

DTIC
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1999_53526 Defence Evaluation Research Agency, Flight Dynamics and Simulation Dept., Bedford, UK

Wavelet Am_LysLs of Pih_t W_wkh)ad i_ HeLic_p|:er L_w:LeveL FLying Tasks

Jones, J. G., Defence Evaluation Research Agency, UK; Padfield, G. D., Defence Evaluation Research Agency, UK; Charlton,

M. T., Defence Evaluation Research Agency, UK; The Aeronautical Journal; January 1999; Volume 103, No. 1019, pp. 55-63;

In English; See also 19990053521

Report No.(s): Paper-2383; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London WIV

0BQ, UK), Hardcopy, Microfiche

As part of a programme of research to improve mission effectiveness by studying pilot workload and task performance in

mission-oriented flight tasks, a methodology has been developed in which wavelet analysis is used to extract information from

records of vehicle response and of pilot control activity. By decomposing the records into discrete wavelets, components of vehicle

agility and pilot workload are derived in the form of wavelet-based 'quickness' parameters for vehicle agility and go-called

'attack' parameters for pilot workload. It is shown how individual wavelet components in the records of pilot control activity,

referred to as 'worklets', can be associated with the sub-tasks of 'guidance' and 'stabilisation'. It is demonstrated how these

concepts can be applied to quantify changes in pilot control activity associated with increasing task difficulty or changes in aircraft

handling qualities. Two examples are presented, one from a flight trial in which the task difficulty was increased by changes in

a prescribed ground track and the other from a simulation trial in which an increased time delay was introduced into the response

of the flight control system.
Author

Wavelet Analysis; Pilot Performance; Workloads (Psychophysiology); Flight Control; Flight Characteristics

1999{_(_54997 Army Research Lab., Aberdeen Proving Ground, MD USA

A_ I_it_a_ Assessment of the F_t, Rete_t_m, and VisuM D_sp_ay Characteristics of the Kaiser Pr_v_ew (Trademark)

Ilead-Mom_ted l)isp]ay System Final Rep_rt

Durbin, D. B., Army Research Lab., USA; Mar. 1999; 36p; In English

Contract(s)/Grant(s): DA Proj. 1L1-62716-AH-70

Report No.(s): AD-A363493; ARL-TN-135; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Head-mounted displays (HMDs) are a potentially viable technology for presentation of the "out-the-window" (OTW) scene

for Army aviation simulators. As part of an effort to evaluate their suitability for Army aviation, a preliminary assessment of three

Kaiser ProView (Trademark) HMDs was conducted during a simulation exercise at the U.S. Army Aviation Test Bed, Fort Rucker,

Alabama. The assessment evaluated the fit, retention, and visual display characteristics of the HMDs. The method used to assess

the HMDs included aviator responses to a usability survey, statistical correlation of survey responses with head measurements

obtained from each aviator, observation of aviator performance during their missions, and post-mission interviews. Most of the

fit, retention, and visual display characteristics of the HMDs were judged to be acceptable by the Army aviators. Suitability of

the HMDs would be improved by an increase in field of view and the use of lightweight electrical cables to minimize restriction

of head movement and potential for pressure-induced hot spots.
DTIC

Display Devices; Flight Simulators; Helmet Mounted Displays; Head Movement; Statistical Correlation; Armed Forces

1999_SS46_L Oregon State Univ., Corvallis, OR USA

A Map Enhancement for Terrain Visualizafi(m Under Night Visio_ GoggLe C(wapatiMe Lighting Systems

Thompson, Wiley C.; Mar. 1999; 43p; In English

Report No.(s): AD-A363413; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

For the Army aviator, Night Vision Goggle (NVG) flight in the tactical rotary-wing profile is a very demanding, task saturated

environment. Map navigation is just one of the many tasks that must be accomplished during flight. The dim, monochromatic

lighting required for NVG flight alters map colors, decreases image detail and map feature contrast, often making terrain feature

recognition more difficult. A cartographic analysis and resulting map enhancement is needed to improve feature recognition,
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allowingeasiernavigationandsaferflight.Inthisstudy,it wasfoundthatwhenapplyinganon-grayscale(magentabased)relief
shadingtoa1:50,000scalemilitarytopographiclinemap,thesurveyedaviatorsdeterminedthisshadingimprovedor significantly

improved their ability to visualize the terrain. It was also found that a medium level of shading (75% DEM opacity) was preferred.
DTIC

Human Factors Engineering; Goggles; Night Vision; Aircraft Pilots; Night Flights (Aircraft); Topography
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MATHEMATICAL AND COMPUTER SCIENCES

Includes mathematical and computer sciences (general); computer operations and hardware; computer programming and software;
computer systems; cybernetics; numerical analysis; statistics and probabili_/; systems analysis; and theoretical mathematics.

1999_}54559 HURECON, Smorum, Denmark

EcolegJca| [_terface Design For Complex Systems, An Example: SEA[)4JAV SysJ.ems F#_al Report_ Apr. 19.97 - Oct_ 199_ _

Rasmussen, Jens; Apr. 1998; 148p; In English

Report No.(s): AD-A363845; AFRL-HE-WP-TR-1999-0011; No Copyright; Avail: CASI; A07, Hardcopy; A02, Microfiche

This investigation evaluates a framework for design of ecological information systems as applied for the command and

control function of Unmanned Aerial Vehicle (UAVs). In this context, the term interface design is not referring to the human

computer interface, but to the interface between a decision maker and the deep relational structure of the workspace. This

framework was developed for the domains of industrial process and manufacturing systems, tested through analyses of hospital

and library systems, and recently further developed to model the socio-technical system involved in risk management in a modem,

dynamic society. The introduction of uninhabited vehicles has raised considerable research interest, but the topics discussed have

largely been related to the problems appearing when remote control of an air vehicle and its payload is introduced.

Correspondingly, the system concept has been described as an effort to keep the pilots head in the cockpit and leave the rest of

him at home and a literature search has shown that the human factors discussed are related mainly to display, control, and training
issues.

DTIC

Human Factors Engineering; Pilotless Aircraft; Remotely Piloted Vehicles; Adaptive Control; Automatic Flight Control

_999_535_9 Georgia Inst. for Research, Atlanta, GA USA

HIJb6_(; _'_ss_o_ [J_age Spectrum S_rvey Methodology Overv_ew

Crawford, Charlie, Georgia Inst. for Research, USA; Workshop on Helicopeter Health and Usage Monitoring Systems; February

1999, pp. 57-73; In English; See also 19990053503; Copyright; Avail: Issuing Activity (DSTO Aeronautical and Maritime

Research Lab., P.O. Box 4331, Melbourne, Victoria 3001, Australia), Hardcopy, Microfiche

(1) The USAF worst case spectrum defined less damaging than army estimated UH-60A/L spectrum: Survey yields less time

at GW greater than 20K than any service spectrum. USAF spends more time in hover/low speed FLT. Auto entries/recoveries

235% more FLT time with training A/C. Weapons school aircraft incur most damaging FLT time. Measured GAG cycles are about

half spectrum estimates. (2) The logged FLT time AVGS 15% greater than recorded FLT time, effectively reducing CRTs and

increasing FLT maintenance time. (3) The ERITS is an effective tool for quantifying maneuver severity. (4) The potential impact

on CRTs is positive for 9 of 10 components.(5) to reduce MR HUB CRT from 5100 to 5000 fit hrs. is a potential needs. (6) It is
conservative for USAFs to continue use of UH-60A/L CRTs.
CASI

Procedures; Cycles; Damage; Hovering; Low Speed; Maintenance; Surveys
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